(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
22 August 2002 (22.08.2002) 




PCT 



illllllllllllillllllill^ 

(10) International Publication Number 

WO 02/064599 Al 



(51) Inteniational Patent Classification^: C07D 513/04, 

498/04. 487/04, A61P 29/00 

(21) International Application Number: PCT/IB02/00313 

(22) International Filing Date: 30 January 2002 (30.01.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

60/268,780 14 Febraaiy 2001 (14.02.2001) US 

(71) Applicant (for all designated States except US): 
WARNER-LAMBERT COMPANY [US/US]; 201 
Tabor Road. Morris Plains, NJ 07950 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): DYER, Richard, 
Dennis [US/US]; Pfizer Global Research and Develop- 
ment, Ann Arbor Laboratories, 2800 Plymouth Road, 
Ann Arbor, MI 48105 (US). BARTER, William, Glen 
[US/US]; Pfizer Global Research and Development, Ann 
Arbor Laboratories, 2800 Plymouth Road, Ann Arbor, 
MI 48105 (US). HICKS, James, Lester [US/US]; Pfizer 
Global Research and Development, Ann Arbor Laborato- 
ries, 2800 Plymouth Road, Ann Arbor, MI 48105 (US). 
JOHNSON, Adam, Richard [US/US]; Pfizer Global 
Research and Development, Ann Arbor Laboratories, 2800 
Plymouth Road, Ann Arbor, MI 48105 (US). LI, Jie, Jack 
[CN/US]; Pfizer Global Research and Development, Ann 
Arbor Laboratories, 2800 Plymouth Road, Ann Arbor, 



MI 48105 (US). ROARK, William, Howard [USAJS]; 
Pfizer Global Research and Development, Ann Aibor 
Laboratories, 2800 Plymouth Road, Ann Arbor, MI 48105 
(US). SHULER, Kevon, Ray [US/US]; Pfizer Global 
Research and Development, Ann Arbor Laboratories, 2800 
Plymouth Road, Ann Arbor, MI 48105 (US). 

(74) Agents: LUMB, Trevor, J. et al.; c/o Simpson, Alison 
Urquhart-Dykes & Lord, 30 Welbeck Street, London WIG 
8ER (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX. MZ, NO, NZ, OM. PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK. SL, TJ, TM. TR, TT, TZ, UA, UG, US, UZ. VN. 
YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE. LS. MW, MZ. SD, SL, SZ. TZ, UG, ZM. ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). 
European patent (AT, BE, CH, CY, DE, DK, ES, H, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BP, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations^ refer to the "Guid- 
ance Notes on Codes and Abbreviations** appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



^ (54) Title: BICYCLIC PYRIMIDINE MATRDC METALLOPR( 




(I) 



rASE INHIBITORS 
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pyrmidines of the formula or a pharmaceutically acceptable 
salt thereof, wherein R* is hydrogen or alkyl; R^, R^ and 
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compound of the formula, or a pharmaceutically acceptable 
salt thereof, is useful for treadng cancer or arthritis. 
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BICYCUC P YRIMIDINE MATRIX METALLOPROTEINASE INHTOITORS 

FIELD OF THE INVENTION 

This invention relates to a grovp of bicyclic pyrimidine derivatives which 
inhibit matrix metalloproteinase enzymes and thus are useful for treatmg diseases 
5 resulting from tissue breakdown, such as heart disease, multiple sclerosis, arthritis, 
atherosclerosis, and osteoporosis. 

BACKGROUND OF THE INVENTION . 

Matrix metalloproteinases (sometimes referred to as MMPs) are naturally- 
occurring enz>'mes found in most mammals. Over-expression and activation of 

1 0 MMPs or an imbalance between MMPs and inhibitors of MMPs have been 
suggested as factors in the pathogenesis of diseases characterized by the 
breakdown of extracellular matrix or connective tissues. 

Stromelysin-1 and gelatinase A are members of the matrix 
metalloproteinases (MMP) family. Other members include fibroblast coUagenase 

1 5 (MMP-1 ), neutrophil collagenase (MMP-8), gelatinase B (92 kDa gelatinase) 
(MMP-9), stromelysin-2 (MMP-10), stromelysin-3 (MMP-11), matrilysin 
(MMP-7), collagenase 3 (MMP-IB), TNF-alpha converting enzyme (TACE), and 
other newly discovered membrane-associated matrix metalloproteinases (Sato H, 
Takino T, Okada Y. Cao J. Shinagawa A. Yamamoto E, and Seiki M., Nature^ 

20 1 994;370:61 -65). These enzNTnes have been implicated with a nimiber of diseases 
which result from breakdown of connective tissue, including such diseases as 
rheumatoid arthritis, osteoarthritis, osteoporosis, periodontitis, multiple sclerosis, 
gingivitis, corneal epidermal and gastric ulceration, atherosclerosis, neointimal 
proliferation which leads to restenosis and ischemic heart failure, and tumor 

25 metastasis. A method for preventing and treating these and other diseases is now 
recognized to be by inhibiting metalloproteinase enzymes, thereby curtailing 
and/or eliminating the breakdown of connective tissues that results in the disease 
states. 

r 
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The catalytic zinc in matrix metalloproteinases is typically the focal point 
for inhibitor design. The modification of substrates by introducing zinc chelating 
groups has generated potent inhibitors such as peptide hydroxamales and thiol- 
containing peptides. Peptide hydroxamales and the natural endogenous mhibitors 

5 of MMPs (TIMPs) have been used successfully to treat animal models of cancer 
and inflammation. MMP inhibitors have also been used to prevent and treat 
congestive heart failure and other cardiovascular diseases. United States Patoit 
Number 5,948,780. 

A major limitation on the use of currently known MMP inhibitors is their 

1 0 lack of specificity for any particular enzyme. Recait data has established that 
specific MMP enzymes are associated wifli some diseases, witii no efiect on 
others. The MMPs are generally categorized based on their substrate ^cificity, 
and indeed the coUagenase subfamily of MMP-1, MMP-8, and 
MMP-13 selectively cleave native intersthial collagens, and thus are associated 

1 5 only with diseases linked to such interstitial collagen tissue. This is evidenced by 
the recent discover>' that MMP-13 alone is overexpressed in breast carcinoma, 
while MMP-1 alone is overexpressed in papillary carcinoma (see Chen et al., 
J. Am. Chem. Soc. 2000:122:9648-9654). 

There appears to be few selective inhibitors of MMP-13 reported. 

20 A compound named WAY-1 70523 has been reported by Chen et al., supra., 2000, 
and a few other compounds are reported in PCT international patent ^plication 
Number WO 01/63244 Al. as allegedly selective uihibitors of MMP-13. Further, 
United States Patent Number 6.008243 discloses inhibitors of MMP-13. 
However, no selective or nonselective inhibitor of MMP-13 has beenq>proved 

25 and marketed for the treatment of any disease in any mammal. Accordingly, the 
need continues to find new low molecular weight compoimds that are potent and 
selective MMP inhibhors. and that have an acceptable therapeutic index of 
toxicity/potency to make them amenable for use clinically in the prevention and 
treatment of the associated disease states. An object of this invention is to provide 

30 a group of selective MMP-1 3 mhibitor compounds characterized as being bicyclic 
pyrimidines. 
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SUMMARY OF THE INVENTION 



This invention provides a group of bicyclic pyrimidine compounds Aat are 
inhibitors of matrix metaUqproteinase en^es, and especially MMP-13. The 
invention is more particularly directed to compounds defined by Formula I 



X is 0, S, SO, SO2, CH2. C = O. CHOH, NH, or NR5; 
Y is O or S; 

r1 is H, (0)nCi-C6 alkyL (0)n substituted Ci-Cg alkyl, NO2, NR5r6, CHO, or 



R-, r3, and R'* indqjendently are hydrogen, halo, Cj-Cg alkyl, substituted 

C1-C6 alkyl. C2-C6 alkenyh substimted C2-C6 alkenyl, C2-C10 alkynyl, 

substituted C2-C 1 0 alkynyl, (CH2)ni OH, (CH2)m OR^, (CH2)m 
cycloalkyl, (CH2)m substituted cycloalkyl, CHOH (CH2)ni aryl, CHOH 
(CH2)m substituted aryl. CHOH (CH2)m heteroaryl, CHOH iCE2)m 
substituted heteroar>l. (C02)n(CH2)m aryl, (C02)n(CH2)m substituted 
aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)in carbocycle, (C02)n(CH2)m substituted carbocycle, 
(C02)n(CH2)ni heterocycle, (C02)n(CH2)in substituted heterocycle, 
(C02)n(CH2)m NR5r6. CH(Ci-6 alkyl)-aiyl, (CH2)m N(H) C(=0)aryU 



5 




or a phannaceutically acceptable salt thereof, 
wherein:, 

" — " is absent or is a bond; 



halo: 
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(CH2)in-S(0)o.2-(CH2)n-aiyl, CH(Ci-C6 alkyl)-substitutedaiyl, 
(CH2)niN(H) C(=0) substituted aryl, (CH2)m-S(0)o.2-(CH2)n substituted 

aryl, 

C(0)N(R5HCH2)m aiyl, C(=0)N(R5HCH2)m substituted aryl. 
5 C(=0)N(R5>(CH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 

heteroaryl, CsC-(CH2)m aryl. CsC-(CH2)in substituted aryl, 
OC-(CH2)m-lieteroaiyl, C^C-(CH2)m substituted heteroaryl, 
CsC-(CH2)ni carbocycle, CsC-(CH2)m substituted carbocycle, 
. (CH2)m-0-aryl, (CH2)m-0-substituted aryl, (CH2)m C0R5. 
10 NH 



(CH2)m CONR5r6, (CH2)m CNR5r6 

S 

I 

15 (CH2)mCNR5R6 

or(CH2)mC02R5: 
m is an integer from 0 to 6: 

r5 and R^ independently are hydrogen, Ci-Cg alkyl, substituted Cj-Ce alkyi, 
(CH2)m aryl, (CH2)m substituted aryl, (CH2)ni heteroaryl or (CH2)m 

20 substituted heteroarj'l, or R^ and R^ are taken together with the nitrogen 

atom to which they are attached complete a 3- to 7-membered ring; 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms independentiy selected form 0, S, andNR^, 
wherein r2 is as defined above and; 

25 n is 0 or 1; with the proviso that R2 and are not both selected fi^om hydrogen 
and Ci-Cg alkyl. 

Preferred compounds have Formula I wherein X is S, SO, or S02> and Y, 

r1 , r2, r3, and r4 are as defined above. 

Preferred compounds have Formula I wherein r2 and R^ are not H. 
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Morc preferred conqwunds have Fornnila I M(*erem r3 is H or fiuoio, and 
both r2 and R^ are not H. 

Further preferred compounds of Formula I have R^ equal CO2 aryl or 
CO2 heteroaryl, wherein aryl and heteroaryl may be unsubstituted or substituted. 

A preferred group of compounds have Formula II 




n 



0 



wherein R^ , R^, r3, r4, and X are as defined above. Preferred compounds are 
those wherein R^ is H or CH3, R2 is CO2CH2 aryl, CO2CH2 heteroaryl, 
CONHCH2 aryl, or CONHCH2 heteroaryl, wherein the aryl and heteroaryl groups 
are unsubstiwied or substituted, and R^ is H or fluoro. Also preferred are amides, 
i.e., compounds 

O 

1 

wherein r2 is (CH2)m CNR5r6. 

A further preferred group of compoimds have Formula III 




m 



o 



wherein R^ R2, r3, and R"^ are as defined above. Especially preferred 
compounds are those where r2 is CO2CH2 aryl, CO2CH2 heteroaryl, CONHCH2 
aryl, or CONHCH2 heteroar\'l, wherein the aryl and heteroaryl groups are 
unsubstimted or substimted, R3 is H, and r4 is CH2 aryl, CH2 substituted aryl, 
CH2 heteroaryl, or CH2 substimted heteroaryl. 
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Moie preferred is a compound of Fonnula m, or a pharmaceudcally 

acceptable salt thereof, selected from: 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydro-5H-tMa2olo[3;2-c]^ 

2-carbothioic acid benzylamide; and 

6-Benzyl-8-metIiyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<]pyrimi^^ 

2-carbothioic acid 4-methoxy-benzylainide. 

Also more preferred is a compound of Fonnula III, or a phannaceutically 

acceptable salt thereof, named: 

6-Benzyl-2-(3-phenyl-propionyI>tMazolo[3^H:]pyrimidine-5,7Kiio 
6-Ben2yl-8-methyl-5J-dioxo.6,7-dihydro-5H-tMazolo[3,2-c]pyr^ 

2-carboxylic acid prop-2-ynylamide; 

6-Ben2yI-8-methyl-5J-dioxo^,7-dihydro-5H-thiazolo[3^-c]pyri^ 
2-carboxylic acid (piperidin-4-ylmethyl>amide hydrochloride; 

Also more preferred is a compound of Fonnula III, or a phannaceutically 
acceptable salt thereof, selected from: 

6-Benzyl-2-( 1 -hydroxy-3-phenyl-allyl)-8-methyl- 
thiazolo[3^2-c]pyrimidine-5J-dione: 

6-Benzyl-2-( 1 -hydrox\-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5J-dione; 

6-Benzyl-2-Chydroxy-phenyl-methyl)-thiazolo[3;2-c]pyriniidme-5,7-dione; 

and 

6-Ben2yl-2-(l-hydroxy-3-phenyl-propyI)-thiazolo[3,2-c]pyrimidine- 
5.7-dione. 

Still another prefened group of compounds have Formula IV 




IV 



o 

wherein are as defined above. 

More preferred is a compound of Formula IV, or a pharmaceutically 
acceptable salt thereof, selected from: 



wo 02/064599 



PCT/IB02/00313 



6-Ben2yl-8-methyl-5J"^dxo-6J-Jihydro-5HK)xazolo[3^-c]pyrimidin^ 

2-caiboxylic add benzyl est^, and 

6-Beozyl-5,7HJiox()-6,7-dihydro-5H-<)xa2olo[3^<]lVrimidine- 

2-caxboxylic acid benzyl ester. 
5 Also more preferred is a compound of Fcmnula IV, or a pharmaceutically 

acceptable salt thereof, selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxa2olo[3>c]pyrimidine-2- 

carboxylic acid benzyiamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine- 

1 0 2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H-oxazolo[3,2-c]pyrimidine- 

2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3>c]pyiimidine- 
2-carboxylic acid (benzo[L33dioxol-5-ylmethyl>amide. 
1 5 Other preferred invention compounds have Formula V 



wherein is hydrogen, (0)n Ci-Cg alkvL or (0)n substituted Ci-Cg alkyl, r2 is 
C02(CH2)ni ar\'l. C02(CH2)m substituted aryl. 



R 




NH 



20 



r4 is (CH2)ni C02R5, (CH2)m CONR5r6, (CH2)in CNR5r6 CHOH 
(CH2)m aryl. CHOH (CH2)m substituted aryl, CHOH (CH^ heteroaiyl, 
CHOH (CH2)ni substituted aryl. Preferred compounds of Formula V are 



those wherein m is 0 or 1 . 



25 



Also preferred are 2,3-dihydro compounds of Formula VI: 
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VI 



wherein , r2, r3, r4, Y, and X are as defined above. 

More preferred is a compound of Formula VI, or a phannaceutically 
acceptable salt thereof, selected &om: 
5 6-Benzyl-8-methyl-5,7-dioxo-l,5,6,74etrahydro-imida2o[l^- 
c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-yhnethyl)-amide; 

6-Benzyl-l ,8-dimethyl-5J-dioxo-l ,5,6,7-tetrahydro-inuda2o[l> 
c]pyrimidine-2-carboxylic acid (benzo[lJ]dioxol-5-ylmethyl)-aniide; 

6-.Benzyl-l,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l,2- 
1 0 c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzyl- 1 ,8-dimeth yl-5 J-dioxo- 1 p ,6,7-tetrahydro-imidazo[ 1 ,2- 
c]p\Tiniidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-l-methyl-5J-dioxo-L5,6,7-tetrahydro-imida2o[12- 
c]pyrimidine-2-carbox)'lic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-ben2}1)-l-methyl-5,7-dioxo-l,5,6J-tetrahydro-imidazo[l^' 
c]pyrimidine-2-carboxylic acid 4-methoxy-ben2ylamide: and 

6-(4-Methoxy-ben2\'l)-l .8-dimethyl-5J-dioxo-l ,5,6,7-tetrahydro- 
imidazo[l,2-c]pyrimidine-2-carboxylic acid (pyTidin-4-ylmethyl)-amide. 

Also more preferred is a compound of Formula VI, or a phannaceutically 
20 acceptable salt thereof selected from: 

6-Benzyl-5J-dioxo-23.6J-tetTahydro-5//-thia2olo[3,2-c]pyrmudine- 
2-carboxylic acid ben2>'l ester 23-Dihydroxypropionic acid benzyl ester; 

6-Benzyl-5,7-dioxo-2,3,6J-tetrahydro-5H-thia2olo[3;2-c]pyrimidine- 
2-carboxylic acid p\Tidin-4-ylmethyl ester hydrochloride; 
25 6-Benz\'l-L5,7-trioxo-l 23 ,5,6,7-hexahydro- 

l/'Hhiazoio[3,2-c]pyrimidine-3-carboxylic acid benzyl ester, and 

6-Benzyl- 1 ,8-dimethyl-5,7-dioxo-l ,5,6,7-tetrahydro-imidazo* 
[0-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester. 
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Also more preferred is a compoiind of Formula VI, or aphaxmaceudcally 
acceptable salttbraeof, named 6-benzyl-3-eflioxy-23-dihydro-oxazolo[3> 
c]pyrimidiite-5,7-dione. 

Sulfoxides and sulfones of Formula VII 

Rl (?>l-2 





r2 



vn 



R 

o 

also are prefenred, whwein R^ , r2, r3, and R^ are as defined above 
Preferred is a compound of Formula I of Formula VIII 

r1 





r2 vra 



R II k3 



or a phannaceutically acceptable salt thereof, wherein: 
10 R1 is H. CH3, CH2OH, or CHO; 

r2 is (C02)(CH2)in ar>'l. {C02)(CH2)ni substituted aryl, (C02)(CH2)m 
heteroaryl, (C02)(CH2)in substituted heteroaryl, 

C(=0)N(R5)-(CH2>ni-ai>l C(=0)N(R5)-(CH2)in substitoted aryl, 
C(=0)N(R5)-(CH2)in heteroarj'l. C(=0)N(R5)-(CH2)m substituted 
1 5 heteroaryl, CsC-(CH2)inaryL C^C-iCHikn substiuited aryl, 

CsC-(CH2)m heteroaryl. or C=C-(Cii2hn substituted heteroaryl, wherein 
r5 is hydrogen or methyl; 
r3 is hydrogen or fluoro; 

R"* is C2-C6 alltenyl, substituted C2-C6 alkenyl, Cj-Cs alkyl, substitoted C1-C5 
20 alkyl, C2-C 1 0 alknyl, substitoted C2-C 1 0 alkynyl, (CH2)xnCOR5 

(CH2)inS(0)o.2-(CH2)naryl. C(=0)N(R5).CH2)maryl. (CH2)m-0-aryI, 
(CH2)inS(0)o.2-(CH2)n substituted aryl, C(=0)N(R5)-CH2)ni substitoted 
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aryl, (CH2)m-Osubstitiited aryl, (C02)n(CH2)m aryl, (C02)n(CH2)in 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)m substituted 
heteroaryl, (C02)n(CH2)m carbocycle, or {CC^UCRihn substituted 
carbocycle, wherein 
5 nisOorl; 

m is an integer of from 0 to 6: and 

r5 is as defined above for Formula I. 

More preferred is a compound of Formula Vm, or a pharaiaceutically 

acceptable salt thereof, wherein: 
10 isHorCHs; 

r2 is C(=0)N(R5HCH2)in aryl, C(=0)N(R5HCH2)m substituted aryl, 
C(=0)N(R5>(CH2)m heteroaryl, C(-0)N(R5HCH2)m substituted 
heteroaryh CsC-(CH2)inaryl, CsC-(CH2)ni substituted aryl, 
CsC-(CH2)m heieroar>'L or C=C-(CH2)in substituted heteroaryl, wherem 
15 R5 is H or methyl; 

r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)mar>l (C02)n(CH2)ni substituted aryl, (C02)n(CH2)m 
heteroaryl, (C02)n(CH2)in substituted heteroaryl, (C02)n(CH2)ni 
carbocycle, or (C02)n(CH2)in substituted carbocycle, wherein: 

20 nisOorl,ahd 

m is an integer of from 0 to 6. 

Still more prefened is a compoimd of Formula VIII, or a pharmaceutically 
acceptable salt thereof wherein: 
r1 isHorCHs; 

25 R2 is CsC-(CH2)ma^l- CHC-(CH2)n) substituted aiyl, C-C-(CH2)in heteroaiyl, 
or CsC-(CH2)in substituted heteroaryl, wherein: 

misl; 

R3 is hydrogen or fluoro; and 
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R4 is (C02)n(CH2)ma0^1' (C02)n(CH2)m substituted aryl (C02)n(CH2)m 
heteroaryl, (C02)ii(CH2)in substituted heteroaiyl, 
(C02)n(CH2)nicarbocycle, or (C02)n(CH2)mSubstituted carbocycle, 

wherein n is 0 and mis 1. 

Also still more preferred is a compound of Foraiula Vm, or a 
phaimaceutically acceptable salt thereof, wherein: 
Rl isHorCHs; 

R2 is C(=0)N(R5>(CH2)maryl, C(=0)N(R5HCH2)mSubstituted aiyl, 

C(=0)N(R5KCH2)mheteroaryl, or C(=0)N(R5HCH2)xnSubstituted 
heteroaryl, 

wherein m is 1 and is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)maryl, (C02)n(CH2)m5ubstituied aryl, 

(C02)n(CH2)mheteroaryL (C02)n(CH2)mSubstituted heteroaryl, 
(C02)n(CH2)nicarbocycle, or (C02)n(CH2)inSubstituted carbocycle, 
wherein n is 0 and m is 1; 

Still more preferred is a compound of Formula VIII, or a phannaceurically 

acceptable salt thereof, selected from: 

4.[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl>7H-thia2olo[3,2- 

c]pyrimidin-6-ylmethyl]-benzoic acid; 

4.{2-[3-(4«Methoxy-phenyl>prop-l-ynyl]-8-methyl-5J-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl} -benzoic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3 ,2-c]pyrimidin-6-y Imethy I } -benzoic acid; 

4.{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3J2-c]pyrimidin-6-ylmethyl}-ben2oicacid; 

4-{2-[3-(3,4-Difluoro-phenyl)-prdp-l-ynyl]-8-methyl-5,7^oxo-7H- 
thia2olo[3,2-c]pyriniidin-6-ylmethyl} -benzoic acid; 

6-Ben2yl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl>thia2olo[3,2- 
c]pyrimidine-5,7-dione: 
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6-(3,4-IMcWoro-benzyI)-8-methyl-2-(3-pyridm-4-yl-prop^ 

1hiazolo[3^-c]pyrinudiiie-5,7-dione; 

6-(3,4-IMcWoro-benzyl)-2-[3-(2-metiioxy-pyridin-4-yl)-prop-l-y^^^ 

methyl-thiazolo[3^-c]pyriinidme-5,7-dione; 

6-Beiizyl-8-methyl-2-phenylethynyl-thiazolo[3^-c]pyrimidme-5,7-dione; 

6-(4-Bromo-beiizyl>2-[3-(3Tmethoxy-phenyl)-prop-l-ynyl]-8-methyl- 

thiazolo[3^-c]pyriini(ime-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyI]-8-methyl-5,7-dioxo-7H- 

thiazolo[3^-c]pyriinidm-6-ylme*hyl}-benzenesulfonaiiude; 

4-{2-[3-(3-Fluoio-4-methoxy-phenyl)-prop-l-ynyl]-8-metiiyl-5,7-dioxo- 

7H-iiuazolo[3^-c]pyrmiidin-6-yhnethyl}-benzoic acid; 

6-(4-Fluoro-benzyl)-8-niethyl-2-(3-phenyl-prop-l-ynyl)-thiazolo[3> 

c]pyriinidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyl-prop- 1 -ynyl>thiazolo[3^-c]pyriniidiiie- 

5,7-dione; 

6-(3,4-Dichloro-benzyl)-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8-methyl- 

thia2olo[3 ^-c]pyriniidine-5 ,7-dione ; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 

thiazolo[3^-c]pyrimidine-5,7-dione; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l -ynyl]-8-methyl-5,7-dioxo-7H- 

thiazolo[3;2-c]pyriinidin-6-ylmethyl}-benzonitiiIe; 

4-[8-Metiiyl-5.7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 

c]pyriinidin-6-ylmethyl]-benzoic acid: 

2-[3-(3-Methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-6-[4-(2H-tetiazol-5-yl> 
benzyI]-thiazolo[3^-c]pyrimidine-5,7-dione; 

6-Benzyl-2-[3-(3-methoxy-phenyl)-prop- 1 -ynyl]-8-methyl-thiazolo[3> 

c]pyrimidine-5,7-dione; 

6-Benzyl-8-methyI-2-(3-phenyl-prop-l-ynyl>thiazolo[3;2-c]pyximidine- 

5,7-dione; 

2-[3-(3-Methox>-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(moipholine-4- 
carbonyl)-benzyl]-thiazolo[3^-c]pyriniidiiie-5,7-dione; 

8-Methyl-6-[4-(morpholine-4-sdfonyl)-benzyI]-2K3-pyridin-4-yl-prop-l- 

ynyl)-thiazo]o[3^-c]pyriinidine-5,7-dione; 
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2-[3-(4-Fluoro-phenyl)-prop-l-ynyI]-8.methyl-^ 
benzopyran-6-ylmethyl>thiazolo[3^-c]pyriinidm 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyI]-8-methyl-6-(2K^^ 
benzopyran-6-ylmethyl)-thia2olo[3>c]pyrimidine-5J-^^ 
5 4-[8-Methyl-5J-dioxo.2K4-phenyl-bm-l-ynyl)-7H-thiazoIo[3^- 

c]pyrimidin-6-ylmethyl]-be2izoic acid; 

4-[8-MethyloJ-dioxo-2K6-phenyl-hex-l-ynyl>7H-:tWazolo[3^ 
c]pyximidin-6-ylmethyI]-ben2oic acid; 

4-[8-Methyl-5J-dioxo-2-(5-phenyI-pent.l-ynyl)-7H-thia2oloP 
1 0 c]pyriniidin-6-ylmethyl]-benzoic acid; 

4-[8-Methyl-5,7-dioxo-2-(7-phenyl-hept-l-ynyl>7H-thiM^^ 
c]pyriinidin-6-ylmethyl]-benzoic acid; 

(4.{2.[3-(3,4.Difluoro-phenyI>prop-I-ynyl]-8-methyl-5,7-dioxo.^ 
thiazolo[32-c]pYrimidin-6-ylmethyl}-phenyl)-aceticacid; 
15 6-(3-FIuoro-benzYl)-8-methyl-2<3-pyridin-4-yl.prop-l-ynyl>th^ 
c]pyriinidine-5,7-dione: 

6-(3,4-Difluoro-benz>'i)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thia2olo[32-c]pyrimidine-5.7-dione; 

6-(3-Fluoro-ben2yl)-2-[3-(2-methoxy-pyridin-4-yl)-prop-l-ynyl]-8- 
20 xnethyl-thiazolo[3 2-c]pyrimidine-5J-dione; 

[3-(8-Methyl-5J-dioxo-2-phenylethynyl-7H-thiazolo[3^'-c]pyiim 
ybnethyl)-phenyl]-acetic acid: 

6-(4-Bromo-benz>'] )-2-[3-(4-fluoro-3-inethoxy-phenyl>prop-l -ynyl]-8- 
methyl-thiazolo[3J2-c]p\Timidine-5.7-dione: 
25 4-{2-[3-(3-Meihoxy-phenYl)-prop-l-ynyl]-8-methyl-5,7-diox(>-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyI}-N.N-dimethyl-benzenesul^^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyI)-prop-l-ynyI]-8-methyl-5,7-dioxo- 
7H-thiazolo[3^-c]pyrimidin-6-yImethyl}-cyclohexanecarboxyiicacid; 

6-(3.4-Di£luoro-benzyl>2-[3-(3,4-difluoro-phenyl)-prop-l-ynyl]-^-m 
30 thia2olo[3^-c]pyriniidine-5,7-dione; 

4-[8-Methyl-5J-<iioxo-2-(3-phenyl-prop-l-ynyl)-7H-thia^^ 
c]pyrimidin-6-yimethyl]-cyclohexanecarboxylicacid; 
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2-Chloio-4-{2-[3-(3-methoxy-phenyl>pn)p-l-ynyI]-8-meth^^^ 
7H-tMazolo[3^-c]pyrimidin-6-ylmethyl}-be^ acid; 

2-[3^4-Fluoro-phenyl>prop-l-ynyl]-6-(4-methanesul^^ 
methyl-thia2oIo[3;2-c]pyrinudine-5,7-dione; 

4- {2-[3-(4-Fluoro-3-'niethoxy-phenyl>prop-l -ynyl]-8-methy]-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidm-6-ylme%l}-benzonitrile; 

(3-{2-[3K4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl3-8-methyl-5,7-dioxD- 
7H-thiazolo[3^-c]pyriiiiidin-6-ylmethyl}-phenyl)-acetic acid; 

(4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-57-^^ 
thiazolo[32<]pyiimidin-6-ylm.ethyl}-phenyl^ acid; 

6-(3,4-Difluoro-benzyl)-8-methyl-2K3-phenyl-prop-l-ynyI)^^ 

c]pyrimidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(thi^^^ 
carbonyl)-ben2yI]-thiazolo[32-c]pyrimidine-5,7-dione; 

8-Methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomorpholine-^^ 
sulfonyl)-benzyI]-thiazoIo[3,2-c]pyrimidine-5,7-dione; 

2.[3-(4.Fluoro-3-methoxy-phenyl>prop-l-ynyl]-8-methyl-6-(2-oxo-2H-l- 
benzopyran-6-ylmethyl )-thiazolo[3 .2-c3pyrimidine-5,7-dione: and 

2-[3-(3-Methoxy-4-methyl-phenyl>prop-l-yiiyl]-8-methyl-6-{2-^^ 
beiizopyraii-6-ylmethyl)-thia2olo[32-c]pyriinidine-5,7-dione. ' 

Also still more preferred is a compound of Foimula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 

6-Ben2yl-5J-dioxo-6.7-dihydro-5H-thia2olo[3^-c)pyrimidine-2- 

carboxylic acid benzylamide: 

6-Benzyl-5,7-dioxo-6.7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2- 
carboxylic acid biphenyl-4-ylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid 3-fluoro-benzylamide; 

6-Ben2oyl-5,7-dioxo-6,7-dihydro-5H-tiuazolo[3,2-c]pyrinudine-2- 
carboxylic acid benzylamide; 
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6-(3,4-DicWoro-ben2yl>5,7-dioxo^,7-dihydio-5H-t^ 
c]pyiimidine-2-carboxylic acid benzylamide; 

6-(4-CMoro-beiizyl>5J-dioxo-6J-dihydro-5H-thiazol^ 

2-carboxyiic acid ben2ylainide; 
5 6-(4-CWoro-benzyI>5J-dioxo-6J-dihydro-5H-thiazoIo[3>c]pyr^ 

2-carboxylic acid 3,4-dichloro-beii2ylamide; 

5,7-Dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzylamide hydrochloride; 

6-Ben2yl-8-methyI-5,7-dioxo-6J-^ydro.5H-thia2olo[3^-c]py^ 

1 0 2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3;j-clpyrinu 

2-carboxylic acid 4-methoxy-benzylamide; 

6-Ben2yl-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carbozylic acid 3,4-dichlorobenzylaniide; 
15 6-BenzyI-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid (p\Tidin-4-ylmethyl)-aniide hydrochloride; 

6-Benzyl-8-methyI-5J-dioxo-6-7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 2,4-dichioro-benzylamide; 

6-Benzyl-8-methyl-5.7-dioxo-6J-dihydro-5H-thiazoIo[3^-c]pyrimidine- 
20 2-carboxylic acid 3-methyl-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c3pyrimidine- 
2-carboxylic acid 4-fluoro-benzylamide; 

6-Benzyl-8-formyl-5J-dioxo-6J-dihydm-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxy-benz\'lamide; 
25 6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrinudine- 
2-carboxylic acid (lH-indol-5-ylmethyl)-amide; 

6-Benzyl-8-methyI-5J-dioxo-6*7-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid (thiazol-4-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydio-5H-thiazolo[3^-c3pyrimidine- 
30 2-carboxylic acid (pyridin-4-yhnethyl)-amide hydrochloride; 

6-Ben2yl-8-methyl-57-dioxo-6,7-dihydto-5H-thiazolo[3^K;]pyrimidi^ 
2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 
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6-Benzyl-8-me%l-5J-dioxo^J-dmydro-5H-thiazoto 
2-carboxylic acid (6-methoxy-pyridiii-3-ylmethyl>ainide hydrochloride; 

6-Benzyl-8-methyl-5J-dioxo.6J-Kiihydro-5H.thiazoloP 
2-carboxyIic acid (iinidazo[2,l.b]thiazoI-6-ylmethyl)-amide; 
5 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro.5H-thiazolo[3^.c]pyriim 
2-carboxylic acid (l-methyl-lH-pyrazol-4-ylmethyI)-amide; 

6-Ben2yl.8-methyl-5J-^oxo.6J.dihydro-5H-thiazoIo[3^<]pyiimidine- 
2-carboxylic acid (6-methyl-pyridin-2-ylmethyl>amide; 

6-BenzyI-8-methyl-5J-dioxo.6,7-dihydro-5H-thia2olo[3^-c]py^ 
1 0 2-carboxylic acid (2,1 p-benzothiadiazol-5-ylmethyl)-aniide; 

6-Ben2yl-8-methyl-5J.dioxo-6J-dihydro-5H-tMazolo[3;2<]py^ 
2-carboxylic acid S^A-difluoro-benzylamide; 

6-Benzyl-8.methyl-57-dioxo-6,7-dihydro-5H-thiazolo[3.2-c]pyrimi^ 
2-carboxylic acid (pyridin-3-ylmethyl)-ainide: 
15 6-Benzyl-8-methyl-5J-dioxo-6J-dihydro.5H-tWa2olo[3^-c]pyriinidine- 
2-carboxylic acid (pyridin-S-ylmethyl^amide hydrochloride: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxyIic acid 3-fluoro-4-methoxy-benzylaniide; 

6-Benzyl-8-methyl-5J-dioxo.6,7-dihydro-5H-thia2olo[3^-c]pyrimidine- 
20 2.carboxylic acid (pyridin-2-ylinethyl)-amide hydrochloride; 

6-Be2izyl-8-methylo7-dioxo.6,7.dihydro-5H-thia2olo[3^-c]pyriinidin^^ 
2-carboxylic acid 4-methyl-benzylamide; 

6.Benzyl-8-methyl-57-dioxo-6J-dihydro-5H-thiazolo[32-c]pyriniidiiie- 
2-carboxylic acid 4-trifluoromethyl-ben2ylainide: 
25 6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2.c]pyriinidine. 
2-carboxylic acid 4-chIoro-benzylamide; 

6-BenzyI-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3,2<]pyrimidine- 
2-carboxylic acid 4.trifluoromethoxy-benzyIamide; 

6-Beii2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^<]pyriinidm 
30 2-carboxylic acid (2.methyl-thiazol-4-ylmethyl)-aniide hydrochloride; 

4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5J-dioxo-7H4hia2olo[3^^ 
c]pyrimidin-6.ylinethyl]-benzoic acid: 
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4-[2-(4-Methoxy-beiizylcarbamoyl>8-methyl-5J-diox^ 
c]pyTunidin-6-yImethyl]-bmzoic acid Sodium salt; 

4-[2-(4-Methoxy-benzylcaitamoyl>8-methyl-5,7-dioxo-7^ 
c]pyrimidiii-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester hydrochloride; 
5 4-[2<4-Fluoro-benzylcarbamoyl>8-methyl-5,7-dfioxo-7H-thiazob 
c]pyrimidin-6-yhnethyl]-benzoic acid; 

4-[2-(4-FIuoro-beiizylcarbamoyl)-8-methyl-5J-dioxo-7H-thia2olo[3^- 
c}pyrimidin-6-yhnethyl]-benzoic acid Sodium salt; 

4-[2<4-Fhioro-benzylcarbamoyl)-8-metbyl-5J-^oxo-7H-thia» 
1 0 c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester; 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-<iioxo-7H-thia2X)Io^^ 
c]p>Timidin-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl ester hydrochloride; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thiazoIo[32-c]pyriinidin-6-ylmethyl}-ben2oic acid trifluoro-acetic acid salt; 
1 5 4-{8-MethyI-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 

thia2o]o[32-c]pyrijnidin-6-ylmethyl}-ben2oic acid 2-dimethylamino-ethyl ester 
dihydrochloride; 

8-Methyl-6-(2-methyl-thia2oI-4-ylmethyl>5J-dioxo-6,7-dihydro-5H- 
tfaia2olo[3,2-c]pyrimidine-2-carboxyIic acid 4-fluoro-ben2ylamide; 
20 2-Chloro-4-[2-(4-fluoro.benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3-2-c]pyrimidin-6-ylmethyl3-benzoic acid methyl ester; 

8-Methyl-5,7-dioxo-6-(2H-tetrazol-5.yhnethyl)-6,7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-5,7-dioxo-6-thia2ol-2-ylmethyl-6,7-dihydro-5H-thia2olo[3^- 
25 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide hydrochloride; 

4-[2-{4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H-thia2olo[3^- 
c]pyrimidin-6-ylmethyl]-2-methyl-ben2oic acid methyl ester, 

4-[2-(4-Fluoro-benz>'lcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-yhnethyI]-2-methoxy-ben2oic acid methyl ester, 
30 6-(4-Fluoro-benzyl>8-methyl-5,7-dioxo.6,7-dihydro-5H-thia2olo 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmetiiyl>amide hydrochloride; 

6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
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6K4-Chlon>-bei22yl>8-mefeyl-5,7-dioxo-6,7-di^ 
c]pyrimidine-2-cart)0xylic acid (pyridin-4-ylmethyl>fflnide hydrochloride; 

8-MethyI-6-[4-(moipholme-4-carix>nyl)-benzyI3-5J-di^ 
5H-thia2olo[3^-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 

5 hydrochloride; 

{5-[2-(4-Fluoro-benzyIcarbamoyl>8-methyl-5J-dioxo-7H-thiazob 

c]pyriinidin-6-yhnethyl]-isoxazol-3-yl}-carbamic acid methyl ester; 

8-Methyi-5J-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyl]-6,7-da^ 
thia2olo[3^-c]pyriinidine-2-carboxylic add 4-fluoro-ben^lamide; 

1 0 8-Methyl-6-[4-(morpholine-4-carbonyl>ben2yl]-57-^w^ 

5H-thia2olo[3,2<3pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-<6-Fluoro-quinolin-2-yhnethyl>8-me%l-5,7Hiioxo-6 
thia2X)lo[3^-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^^ 
1 5 c]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-carboxylic acid methyl ester, 
6-But-2-ynyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-'Carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-f2-oxo-2H-l-benzopyran-6-ylmethyI>-6,7-dihydro- 
5H-thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-beii2ylamide; 
20 6-(4-Methanesulfonyl-benzyl>8-methyI-5,7-dioxo-6J-dihydro-^ 
thiazolo[3^-c]pyrinudine-2-carboxyUc acid (pyridin-4-ylmethyl>-amide 
hydrochloride; 

6-(3-Cyano-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
25 6-[2-(4-Chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro- 
5H-thiazoio[3^-c3pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride; 

8-Methyl-5J-4ioxo-6-(4-sulfamoyl-ben2yl)-6,7Miihydro-5H-thiazolo^^ 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 
30 6K4'<;yano-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H-thia20^ 

c]pyrimidine-2-carboxyHc acid (pyridin-4-ylmethyI)-amide hydrochloride; 

8-Methyl-5J-dioxo-6-(3-oxo-3-phenyl-prppyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-bei^ylainide; 
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8-MethyI-5,7-dioxo-6-(l-phenyl-ethyl>67-<iihyd^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-ben2yIamid^^ 

8-Methyl-57-dioxo-6-(2-phenylmethanesulfonyl-etfayl>6J-^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 
5 6<5.Cyano-pentyl>8-methyl-5J-dioxo-6,7-dihydio-5H-thiazolo[3^^ 
c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylaiiiide; 

6-(E)-But-2-enyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxyiic acid 4-fluoro-benzylamide; 

8-Methyl-5J-dioxo-6-(E)-pent-2-enyl-6J-dihydio-5H-thiazolo[^ 
1 0 c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-sec-ButyI-8-methyI-5,7-dioxo-6,7-dihydro-5H-tfaiazolo[3^- 
c]pyriniidine-2-carboxyIic acid 4-fluoro-benzylainide; 

6-(2-Ben2enesulfonyI-ethyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[32-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
1 5 6-(l -Ethyl-propyI)-8-methyl-5 J-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyriiiiidine-2-carboxyIic acid 4-fluoro-ben2ylamide; 

8-Methyl-5,7-dioxo-6-pent-2.ynyl-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-(2-Ben2enesulfonyl-ethyl>8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; 

8-Methyl-6-(3-methyl.but-2-enyl)-5J-dioxo-6J-dihydro-5H-tMaro^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

6-[2«(4-Fluoro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro- 
5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

6-[3-(4-Fluoro-phenyI)-5-oxo-propyl]-8-mettiyl-5,7-dioxo-6,7-dihydro- 
5H-thiazolo[3^-c]pyrimidine-2-carboxyIic acid 4-fluoro-benzylamide; 

6-(2-Ben2oy]amino-ethyl)-8-methyl-5»7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-5J-dioxo.6-(2-phenoxy-ethyl>6J-dihydro-5H-tiiia2olo[3;^^ 
c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

6-(3,4-Dichloro-benzyl).5,7-dioxo-6,7-dihydro-5H-tbiazolo[3^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
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6-(4-Cyano-benzyl>8-methyl-5J-^oxo^,7-dihydro-5H-fl^ 
c]pyriinidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

6-Ben2yI-8-methyl-5J-dioxo-6J-dihydro-5H-thiaM^ 

2-carboxylic acid 3-inethoxy-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-67-dihydro-5H-thiazoIo[3>c]pyrim 

2-carboxylic acid (tetrahydro-fi2raii-2-ylinethyl)-amide; 

6-Ben2yl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]^ 

2-carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7^oxo-6,7-dihydro-5H-thiazolo[3^^^^ 

2-carboxylic acid S-fluoro-benzylamide; 

6-(3-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 3-fluoro-benzylamide; 

6-(3,4-Dichloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriniidine-2-carboxylic acid benzylamide; 

6-(3 ,4-Dichloro-benzyl)-8-methyl-5 ,7-dioxo-6 J-dihydro-5H- 
thiazolo[3 JE-c]pyrimidine-2-carboxylic acid 4-methyl-benzylamide; 

8-Methyl-5J-dioxo-6-p\Tidin-4.yimethyl-6,7-dihydro-5H- 
thiazolo[32-c]pyriinidine-2-carboxyiic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioXo-6J-dihydro-5H-thiazolo[3>c]pyiinudin^ 

2-carboxylic acid (pyridin-4-ylmethyl)-amide: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid 4-methoxy-benzylamide; 

6-(4.Methoxy-benz>'n-8-methyl-5;7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-p>Tidin-4-ylmethyl-6,7-dihydro-5H- 
thiazoIo[3;2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzy]-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 3.4-dimethoxy-benzylamide; 

6-(4-Methanesulfonyl-benzyl)-8-methyl-5J-dioxo-6,7-<lihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
thiazolo[3^-c3pyrimidine-2-cariK)xylic acid 3,4-dimethoxy-benzylamide; 
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6K4-DimethylsulfemoyI-ben2yl>8-met^^ 
thia2olo[3^-c]p}ranidine-2-carix)xyIic acid 3,4-dimethoxy-benzylaimde; 

8-Methyl-5,7-dioxo-6-pyridin-3-ylmethyl-6J-Kiihy^^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylaniide; 
5 8-Methyl-5J-diox(>6-pyridin-2-ylmethyI-6,7-dihydro-5H- 

thiazolo[32-c]pyriinidine-2-carboxylic acid 3,4-diinethoxy*benzylamide; 

6-Benzyl-8-methyl-5,7-dioxc>-6,7-dihydro-5H-thia2olo[3;2^^^ 
2-carboxyIic acid 3-methoxy-benzylamide; 

6K3-Methoxy-benzyl)-8-methyl-5J-dioxc)-6,7-dihydro^ 
1 0 thiazolo[3^-c]pyriinidine-2-caiboxylic acid 3-methoxy-benzylainide; 

6-(3-Methoxy-benzyl)-8-methyI-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (beiizo[l^]dioxol-5-ylinethyl)- 
amide: 

6-Benzo[13]dioxol-5-ylmethyl-8.methyI-5J-dioxo-6J-dihydro-5H- 
1 5 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (ben2o[l,3]dioxol-5-yimethyl)- 
amide; 

6-Beiizyl-8-methyl-5J-dioxc^6,7-dihydro-5H-thia2olo[3^K:]pyrinu^^ 
2-carboxylic acid 4-methylsulfanyl-benzylamide: 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^<]pyrimidine- 
20 2-carboxylic acid 3,4-dichlorobenzylainide: 

6-Benzyl-8-methylo7-dioxo-6.7-dihydrc)-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 4-methoxybenzylainide; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thia2olo[3^-c]pyrimidine- 
2-carboxylic acid benzylamide: 
25 6-(4-Pyridyimethy)-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriinidine- 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl)-5.7-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 
2-carboxylic acid 3,4-dichlorobenzylamide; 

6-(4-ChlGrobenzyl)-5J-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimid^ 
30 2-carboxylic acid benzylamide; 

6-(3,4-Dichloroben2yl)-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 
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6-Benzoyl-5,7-dioxo-6J-dihydio-5H-thia2olo[3a-c]p^^ 

2-caiboxylic acid benzylamide; 

6-Ben2yl-8.methyl.57Hiioxo-6J-dihydro-5H-thiazolo 

2-carboxylic acid 3-fluoro-benzylamide; 
5 6-Ben2yl-5J-dioxo-6J-dihydro-5H-thia2olo[3>c]pyriim 
2-carboxylic acid (pyridin-4-ylinethyl)-ainide hydrochloride; 

6-Ben2yl-5J-dioxo-6J-dihydro-5H-thia2olo[3^-c]p>TOnid^^ 

2-carboxylic acid biphenyl-4-ylaniide; 

6-Benzyl-8-formyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3;^^ 

1 0 2-carboxylic acid 4-fluoro-benzylanude; and 

6-BenzyI-8-hydroxymethyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid 4-fluoro-beiizylamide. 

Also still more preferred is a compound of Formula VIII, or a 
pharmaceutically acceptable salt thereof, selected from: 
15 4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 

c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester; 

4.[2.(3-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3^- 

c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester: 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazoloI3,2- 
20 c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester; 

6-Benzyl-5.7-dioxa-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidme-2- 

carboxylic acid benzyl ester; 

6-Benzyl-8-methyloJ-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid benzyl ester; 
25 6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine- 

2-carboxylic acid methyl ester: 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine- 

2-carboxyUc acid methyl ester; 

6-Benzyl-8-methylo,7-dioxo-6J-dihydro-5H-thia2olo[3,2<]pyrimidiTO 

30 2-carboxyIic acid pyridin-4-ylmethyI ester; 

6-Benzyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid pyridin-4-ylmethyl este^ 
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8-Methyl-5,7-dioxo-6-pyridm-4-ylmethyl-6J-^ 
thiazolo|3^-c]pyriimdine-2-carboxylic acid 4-methoxy-benzyI ester, and 
6-Benzyl-3-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3 

2-carboxylic acid benzyl ester. 

• Also preferred is a compound of Formula I, or a phannaceuticaUy 
acceptable salt thereof, selected from: 

6-Benzoyl-thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(4-Chloroben2yI)-thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Pyridin-4-ylmethyl-thiazolo]3,2-c]pyrimidine-5,7-^^ 

8-Methyl-thiazolo[3>c]pyrimidine-5,7-dione; 

8-Methyl-5J-dioxo-6J-dihydro-5H-tMazolo[3,2-c]pyrimi^^ 

carboxylic acid; 

6-Benzyl-8-methyl-57-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyri^ 

2-carboxylic acid; 

4-(8-methyl-5J-dioxo-7H-thia2olo[3>c]pyrimidin-6-yl-methyl)-b^ 

acid tert-butyl ester; and 

8-Methyl-6-[4-(Morpholine-4-sulfonyl)ben2yl]-thiazolo[32-c]pyrim 

5,7-dione. 

Also preferred is a compound of Formula III, or a pharmaceutically 
acceptable salt thereof, or a tautomer thereof, selected from: 

6-Ben2yl-8-methyl-5.7-dioxo-6,7-dihydn>-5H-tMazolo[3,2-c]pyrimid^^ 

2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methylo.7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid (piperidin-4-ylmethyl)-amide hydrochloride; 

6-(4-Bromo-ben2yi)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-ainide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmelhyl>'amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (2-amino-pyridin-4-yimethyl)-amide: 
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6-(3.Bromo-benzyl>8-methyMJ-diox()-6J-dmydro.ffl^ 
c]p)Tiimdine-2-carboxylic acid (2-ammo-pyridm-4-ylmethyl>ainide; 

6-(3,4-Dichloro-beii2yl>8.methyl-5J-dioxo-6,7KUhydr^^ 
c]pyximidine-2-carboxylic acid (2-amino-pyridin-4-ylinethyl>amide; 
5 6K4-Bromo-3-fluoro.ben2yl)-8-methyl-5J'^ioxo-6jKfi^ 

thiazolo[3^-c]pyrimidme-2-carboxylic acid (2-amino-pyridin-4-ylmethyI)-amide; 

6-(3-Chloro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H-thiaro^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridm-4-ylmethyl)-amide; 

6-(3-Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-t^ 
1 0 c]pyriiiiidine-2-carboxylic acid (2-ainino-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H-^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Brom(>-3-cWoro-ben2yl)-8-methyl-5J-<iioxo-6,7-^^ 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (2-amino-pyridin-4-ylmeAyl>amide; 
15 6-(3,4-Difluorchbenzyl)-8-methyloJ-dioxo-6jKiihydro-5H-thiazoto^^ 
c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-yiinethyl)-ainide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[32-c]pyriniidine-2-carboxylic acid (2-amino-p>Tidin-4-ylinethyl)-amide; 

6<3-Chlorc)-4-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4-ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6J-Kiihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carbox>'lic acid (2-amino-pyridin-4-yhnethyl)-ainide; 

6-(4-Bromo-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-thiazoIo[3^^ 
c]pYriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 
25 6-(4-Chloro-benzyl)-8-me%l-5J-dioxo-6J-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid (2-ethoxy-pyridii)-4-ylmethyl>amide; 

6.(4-Fluoro-benzyl)-"8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidiiie-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl>amide; 

6K3-Bromc)-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydio-5H^ 
30 thiazolo[3;2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinetiiyl>ainide; 

6-(3-Bromo-ben2yl>8-methyl-5J-dioxo-6,7-^ydro-5H-thiazo^ 
c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 
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6-(3,4-IMcWoro-benzjd>8-inethyl-5J-dioxo-6,7-dihydio-5H-tbiazolo[3> 

c]pyrimidme-2-carboxyUc acid (2-ethoxy-pyridin-4-ylmethyl>ainide; 

6-(4-Bromo-3-flu<m)-benzyl)-8-xiiethyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidme-2-carboxyUc acid (2-ethoxy-pyridin-4-ylmethyl)-aimde; 

6-(3-ChIon)-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxyiic acid (2-ethoxy-pyTidin-4-ylmethyl)-aniide; 

6-(3,4-IMbromo-ben2yI>8.methyl-5J-dioxo-6,7-dihydrc)-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl>amide; 

6-(4-Bromo-3-chloro-beiJzyI)-8-methyl-5,7-dioxo-6.7-dihydro-5H- 
tiiiazolo[3^-c]pyriinidine-2-carboxyUc acid (2-ethoxy-pyridin-4-ylinelhyl)-amide; 

6-(3,4-Difluo«)-ben2yl>8.methyl-5,7Hiioxo-6,7-dihydro-5H-thiazolo[3> 
c]p>Timidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmetbyl)-amide; 

6-(3-Bromo-4-chloro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3 .2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyiimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylinethyl>ainide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4-ylmelhyl)-amide; 

6-(4-Bronio-ben2}'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-benzyl)-8-methyl-5.7-dioxo-6,7-dihydn>-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid f6-hydroxy-pyridin-3-ylmethyI)-ainide; 

6-(3-Bromo-4-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
tiuazolo[3^-c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(3-Bromo-benzyl)-8-methy]-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyiidin-3-ylmethyl)-amide; 

6-(3,4-DichIoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazoIo[3^- 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylinethyI>ainide; 
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6-(4-Bromo-3-fluoro-benzyl>8-methyl-5J-dioxo-6J-^ 
thiazolo[3>c]pyrinudme-2-carboxylic acid (6-hydroxy-pyridm-3-ylmethyl)- 

amide; 

6-(3-CWoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H-tM 
c]pyriinidine.2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(3-Fluorc)-benzyl)-8-methyl-5J-dioxo.6J-dihydro-5H-thia20^ 
c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-ainide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7Kiioxo-6J-dihydro-5H-^ 
c]pyriinidme-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromoo-chloro-benzyl>8-methyl-5,7-dioxo-6J-d^ 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridm-3-ylmethyl)- 
amide: 

6-(3,4-Difluoro-ben2yl>8-methyl-5,7-dioxo-6J-dihydro-5H-^ 
c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3-yhnethyl)-ainide; 

6K3-Bromo-4-chloro-benz>4)-8-methyl'5,7-dioxo-6,7-dihydrc)-5H- 
thiazolo[32-c]p>'rimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide: 

6-f3-Chloro-4-fluoro-benz\'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl> 
amide; 

6-(4-Chloro-3-fluoro-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3-ylmethyl)- 
amide; 

6-(4.Bn>mo-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^^ 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-{4-Chloro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-amide; 

6-(4.FIuoro-benzyl)-8-methyI-5J-dioxo-6J-dihydro-5H-tli^ 
c]pyrimidine-2-carboxylic acid (2-metfioxy-pyridin-4-3dmethyl)-amide; 

6-(3-Bromo-4*fluoro-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5^^ 
thiazolo[3.2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyrid2n-4-yImethyl)- 
amide; 
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6<3-Biomo-beiEyl>8-methyl-5,7-<fioxo-6,7-^ydro-5H-<Mazote^^ 
c]pyrimidine-2-caiboxylic acid ^-methoxy-pyridin-4-ylinethyl)-aimde; 

6-(3,4-Dichloro-ben2ylH-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidme-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-aimde; 
5 6-(4-Bromo-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 

thia2olo[3^-c3pyiiimdine-2-cart)Oxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide; 

6-(3-Chloro-ben2yl)-8-metbyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriimdine-2-carboxylic acid (2-methoxy-pyridin-4-ylinethyl)-aniide; 
10 6<3-Fluoro-beiayl>8-methyl-5jKiioxo-6,7-dihydio-5H-thiazolo[3^- 
c}pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-ainide; 

6<3,4-Dibromo-ben2yl)-8-methyI-5J-dioxcH6,7-dihydro-5H-thiaa)lo[3^- 
c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)-aimde; 
6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
15 thia2olo[3^-c]pyriinidine-2-carboxylic acid (2-inethoxy-pyridin-4-ylmethyl)- 
amide: 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyriinidine-2-carboxylic acid (2-methoxy-pyridin-4-ybTiethyl)-amide; 
6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3>c]pyriinidine-2-carboxylic acid (2-methoxy-pyiidin-4-ylinethyl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 

amide; 

25 6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3;2-c]pyriniidine-2-carboxylic acid (2-raethoxy-pyridin-4-ylmethyl)- 
amide; 

6-(4-Bromo-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid (2-methyl-pyridin-4-yimethyI>amide; 
30 6-(4-CUor()-benzyl>8-me%l-5J-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyriinidine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyl)-aniide; 

6^4-Fluoro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxyIic acid (2-methyl-pyridin-4-ylmethyl)-ainide; 
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6-(3-Bromo-4-fluon)-beBzyl)-8-methyl-5^^^ 
tiuazolo[3>c]pyriinidme-2-carboxylic add (2-methyl-pyridin-4-ylmethyl> 

amide; 

6-(3-Bromo-benzyl>8-metiiyl-5J-dioxo-6,7-^ydro-5H-tte 
c]pyrimidine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyl>amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiM^^^ 
c]pyriinidme-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>amide; 

6-(4-Bromo-3-£luoro-bei}2yl>8-methyl-5,7-dioxc>-6,7-dihydro-5H- 
thiazolo[3>c]pyriinidine-2-catboxylic acid (2-methyl-pyridin-4-ylmethyl> 
amide; 

6K3-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-^ydn>-5H-thiazolo[3^- 
c]pyr\midine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyI)-amide; 

6-(3-nuoro-beiizyl)-8-methyl-5J-4ioxo-6J-dihydro-5H-t^ 
c]p>Timidine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
cJpyrimidiiie-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl>ainide; 

6<4-Bromoo-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3J2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)« 
amide; 

6-(3,4-Difluoro-benzyl)-8-raethyl-5J-dioxo-67Hlihydro-5H-tU 
c]p\Timidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)-ainide; 

6K3-Bromo-4-chloro-benzyl)-8-methyl-5J-dioxo-6,7-<iihydio^^ 
thia2olo[3^-c]pyTimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmetiiyl)- 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4-ylmethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydrD-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methyI-pyridin-4-ylmethyl)- 
amide; 

6-<4-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydrcH5H-thiazoloP 
c]pyrimidine-2-carboxylic acid (2-methylainino-pyridiii-4-ylmethyl>amide; 
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6-(4-Chloro-benzyl>8-methyl-5,7KUoxch^J-K^ 
c3pyriinidine-2-carboxyIic acid (2-methylainmc)-pyridm^ylmethyl)^de^ 

6K4-nuoro-benzyI)-8-methyl-5,7-dioxo-6jHJihy(fr^ 
c]pyriinidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>amide; 
5 6-(3-BK)m()-4-fluoro-benzyl>8-methyl-5J<iioxo-6J-^ydr^ 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl)- 
amide; 

6-(3-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-tWa^ 
c]pyriinidine-2-caiboxylic acid (2-methylamino-pyridin-4-ylmethyl>amide; 
1 0 6-(3,4-Dichloro-benzyl)-8-methyl-5 J-dioxo-6 J-Hiihyd^^ 

c]pyriinidine-2-carboxyIic acid (2-methyiamino-pyridin-4-ylmethyI>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydr^ 
thiazolo[3^-c]p>'rimidine-2-carboxylic acid (2-methylaminc>-pyridin-4-ylinethyl> 
amide; 

15 6<3-CWoro-benzyl>8-methyl-5J-dioxo-67-dihydro-5H-thiazolo[3;2- 
c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>amide; 

6-(3-FIuoro-benzylV8-methy]-5J-dioxo-6J-<iihydro-5H-thiazolo[3^^ 
c3pyrimidine-2-carboxyIic acid {2-methylamino-pyridin-4-ylmethyI)-amide; 
6-(3,4-Dibromo-benz>'l)-8-methyl-5,7-dioxc>-6J-dihydro-5H-thia20^ 
20 c]pyrimidine-2-carboxylic acid C2-methylaixiino-pyridin-4-ylmethyl>amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro*5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-yimethyl> 
amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-^J-dihydrcK5H-thiazolo[3;2- 
25 c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyl>amide; 

6-(3-Chloro-4.fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4-ylmethyI)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
30 thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-methylamino-pyridii)-4-ylmethyl)- 
amide; 
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6-(4-Chloro-3-bromo-beiizyl)-8-inethyl-5,7-dioxo-6,7-dihydio.5H- 
thiazolo[3^-c3pyriini<iine-2<aiboxyUc acid (2-methylanimo-pyridiii4.ylmefliyl)- 

amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2oIo[3^- 

c]pyriinidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-be3izyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl>amide; 

6-(4-Fluoro-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (pyridin-3-yImethyl)-aimde; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3;2-c]pyiiinidine-2-carboxyUc acid (pyridin-3-ylmethyI)-axnide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 

clpyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyriinidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3,2-c3pyiiinidine-2-carboxylic acid (pyridiii-3-ylmethyl>ainide; 

d.(3-Chloro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (pyridin-3-ylnietiiyl>anude; 

6-(3-Fluoro-ben2yl)-8-methyl-5.7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyriinidine-2-carboxyIic acid (pyridin-3-ylmeaiyl>amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 

c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-aniide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 

c]pyriinidine-2-carboxylic acid (pyridin-3-yimethyl>ainide; 

6-(3-Bromo-4-cliIoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydto-5H- 
thiazoloI3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl>ainide; 

6-(3-Chloro-4-fluoro-benzyi)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydiD-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxyIic acid (pyridin-3-yln)ethyl)-amide; 
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6K4-Bromo-b(aizyl>8-iiiefliyl-5J-^oxo-6,7-daydn>-5H-tbia2oloP 
c]pyrinudjne-2-caiboxyIic acid (6-animo-pyridm-3-ylmetiiyl>aniide; 

6K4-CaJoro-beii2yl)-8-me*hyI-5J-Kiioxo-6J-Kiihydro-5H-±ia2olo[3^^ 
c]pyTimidme-2-caiboxyiic acid (6-aniino-pyridin-3-ylmethyl)-aimde; 
5 6-(4-Fiuoro-benzyI>8-mediyl-5J-Kiioxo-6,7-<iihydro-5H-lhiazolo[3> 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl>amide; 

6-(3-Broino-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoio[3^-c]pyiimidine-2-carboxyIic acid (6-amino-pyridin-3-yimethyl)-amide; 

6-(3-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
1 0 c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3-yimetiiyl)-ainide; 

6-(3,4-Dichloro-benzyl)-8-metbyl-5,7-dioxo-6,7-dihydro-5H-thiazoloP^- 
c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3-ylmefliyl)-aniide; 

6-(4-Bromo-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3>c3pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-aniide; 
1 5 6-(3-Chloro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H-Aiazolo[3;2- 
c]pyrinudine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
c]pyriinidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-aniide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
20 c]pyrimidine-2-carboxyiic acid (6-amino-pyridin-3-yimethyl)-amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylmethyl)-ainide; 

6-(3,4-Difluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3-ylinethyl)-ainide; 
25 6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benz>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyriniidine-2-carboxylic acid (6-amino-pyridin-3-ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-n»ethyl-5,7-dioxo-6,7-dihydro-5H- 
30 thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-aniino-pyridin-3-ylmethyI)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmediyl>amide; 
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6-(4-Cailoro-bcn2yl>8-meAyl-5J-dioxo-6,7-dihydro-5H-1hiazoto^^ 
c]pyriimdine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aiiiide; 

6-(4-nuoro-benzyl>8-methyl-5,7KUoxo-6J-Kffliydro-5H-lhiazolo[3> 
c]pyrimidine-2-carboxyUc acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 
5 6-(3-Bromo-4-fluoro-benzyl>8-methyl-5,7.dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidme-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-aimde; 

6-(3,4-Dicliloro-benzyl)-8-meihyl-5J-dioxo-6J-dihydio-5H-tfaiazolo[3^- 
1 0 c3pyrimidine-2-carboxyIic acid (6-ethoxy-pyridin-3-ylmethyl>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyI-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyriimdine-2-carboxylic acid (6-ethoxy-pyridiii-3-ylmethyI)-aiiiide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]p>Timidine-2-carboxylic acid (6-ethoxy-pyridin-3-ybnethyl>aniide; 
1 5 6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]p>'rimidine-2-carboxylic acid (6-ethoxy-pyridiii-3-yhnethyl)-amide; 

6-(3,4-Dibroino-benzy])-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3> 
c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyI)-aniide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thia2olo[32-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 

6-(3.4-IMfluoro-beii2\'l)-8-methyl-5J-dioxo-6,7-dihydro-5H-ftiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-yhnethyl)-aniide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl)-ainide; 
25 6-(3-Chloro-4-fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 

thia20lo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-ylmethyl>amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3-yImethyl)-amide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
30 c3pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-yIinethyl>ainide; 

6-(4-Chloro-benzyl>8-methyI-5J-Kiioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-cafboxyiic acid (6-methoxy-pyridin-3-ylinethyl>ainide; 
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6-(4-Fluoro-benzyl)-8-me&yl-5,7-dioxo-6J-^ydio-5H.4b^ 
c3pyrimidme-2-carboxyUc acid (6-inethoxy-pyridiii-3-ylmethyl>amide; 

6.(3-Bromo-4-fluoro-benzyl>8-methyl-5,7-dioxo-6.7.dihydrt>-5H- 
thiazolo[3^-c]pyriinidme..2-caiboxyUc add (6-methoxy-pyridm-3-ylinethyI> 

amide; 

6-(3-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro.5H-tbiazolo[3> 

c]pyrimidine-2-carboxylic acid (6-inethoxy-pyridin-3-ylmethyl>amide; 

6-(3ADichloro-benzyl>8-melhyl-5,7-dioxo-6,7.dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-cari)oxyIic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-beii2yl>8-methyl-5.7-dioxo-6J-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxyUc acid (6-methoxy-pyridin-3-ylmethyl). 
amide; 

6-(3-Chloro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro.5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-thiazoIo[3> 

c3pyrimidine-2.carboxyIic acid (6-methoxy-pyridin-3-ylmethyI)-amide; 

6-(3.4-Dibromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl>amide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(3,4-Difluoro-ben2>'l)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-yImethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl> 
amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3>c]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)- 
amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3>c]pyrimidine-2-caiboxylic add (6-methoxy-pyridin-3-ylmelhyl)- 
amide; 
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6K4-Bromo-benzyl>8-methyl-5,7-dioxo-6J-dihydio-5H-t^ 
c]pyrimidine-2-carboxylic acid (6-methyl-pyri<iin*3-yhnethyl)-ainide; 

6-(4-Chloro-beiizyl>8-methyl-5,7-daoxcK6,7-dihydro-5H-thi 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 
5 6-(4-Fluor(>-beiizyl>8-methyl-5J-dioxc>-6,7-dihydro-5H-thia2o^^ 
c]pyiimidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-ben2yl)-8-methyl-5,7-diox(>-6,7-dihydro-5H- 
thiazolo[32-c]pyrimidine-2-cari)oxylic acid (6-methyl-pyridiii-3-ylmethyl)- 
amide; 

1 0 6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-t^ 
c]pyriinidine-2-carboxylic acid (6-me%l-pyridin-3-ylmethyl)-ainide; 

6<3,4-DicUoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydro-5H-thia2oto 
c3pyrimidine-2-carboxylic acid (6-inethyl-pyridin-3-ylinethyl>-ainide; 

6K4-Bromo-3-fluoro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
1 5 thiazolo[3,2-c]pyrimidine-2-carboxyiic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 

6-(3-Chloro-ben2yl)-8-methyI-5jKiioxo-6,7-dihydro-5H-thiazolop 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
20 c]pyrimidine-2-carboxyIic acid (6-methyl-pyridin-3-ylmethyl)-amide; 

6-(3.4-Dibromo-benz\'l)-8-methyl-5jKlioxc>-6,7'4ihydix)-5H-^ 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-'dioxo-6,7-dihydro-5H- 
thia2oio[3^-c]pyrimidine-2-carboxylic acid (6-methyI-pyridin-3-ylinethyl)- 
25 amide; 

6.(3,4-Difluoro-benzyl)-8-inethyl-5jHlioxo-6J-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-yimethyl)-amide; 

6-(3-Bromo-4-chlorchbenzyl)-8-methyl-5J-^oxo-6J-^ 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmefliyl>- 
30 amide; 

6-(3-Chloro-4-fluorc)-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3 J2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3-ylmethyl)- 
amide; 
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6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3^-c]pyrimidme-2-carboxyUc acid (6-methyl-pyridm-3-ylmethyl)- 

amide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
5 c]pyrimidme-2-carboxylic acid (2-methoxy-pyridin-4-yimethyi)-amide; and 

6-(4-Isopropylsiilfamoyl-ben2yI)-8-methyl-5,7-diox()-6,7-dihydro-5H- 
thia2olo[3>c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 
amide. 

Also preferred is a compound of Formula I, selected from: 
1 0 8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methy]-6-(l -phenyletbyl) 5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-MethyI-5J-dioxo-6-(2-phenylmethanesulfonyl-ethyl)-6,7-dihydTo-5H- 

1 5 thiazolo[3^-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(5-Cyano-pentyI)-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 

c]p)'rimidine-2-carboxylic acid 4-fluorobenzylamide; 
20 8-Methyl-5.7-dioxo-6-(E)-pent-2-enyl-6.7-dihydro-5H-thiazolo[3> 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyi-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 

25 c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l -Ethyl-propyl)-8-Methyl-5 J-dioxo-6,7.dihydro-5H-thiazolo[3^- 

c)pyrimidine-2-carboxyiic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3^- 

c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo-6,7-dihydro-5H-thiazolop;2- 
c3pyrimidine-2-carbox>'lic acid 4-fluorobem^lamide; 
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6-[2K4-nuoro-ben2ensulfonyl>ethyl3-8-M^^ 
5H-tWazolo[3^-c]pyriimdme--2-carboxylic acid 4-fluoiobe2izylamide; 

6.[3.(4.Fluoro-phenyl)-3-oxo-propyl]-8-Methyl-5J-dioxo-6,7<^ 
5H-thiazolo[3^-c3pyriinidine-2-carboxylic acid 4-fluorobenzylaniide; 
5 8.Methyl-5J«^oxo-6-{2-[(l-phenyl-methanoyl>amino3-ethyl}-6,7- 

dihydro-5H-thia2olo[3^-^]pyrimidine-2-carboxylic acid 4-fluorobenzylainide; 

8-Methyl-5J-dioxo-6K2-phenoxy-ethyl)-6,7-dihydro-5H-t^ 
c]pyriinidine-2-carboxylic acid 4-fluorobenzyIamide; and 

{5-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5J-dioxo-7H^ 
1 0 c]pyriinidine-6-ylmethyl]4soxazol-3-yl]}K:arbainic acid methyl ester. 

A fiather embodiment of this invention is use of a compoimd of Fomnila I, 
or a phannaceutically acceptable salt Aereof, in the manufacture of a medicament 
for the treatment of a disease mediated by an MMP-13 enzyme. 

Also preferred is use of a compound of Foraiulas II, III, IV, V, VI, VII, or 
1 5 VIII, or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment of a disease mediated by an MMP-13 enzyme. 

Preferred is use of a compound of Formula I, or a pharaiaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
cancer. 

20 Also preferred is use of a compound of Formula L or a pharmaceutically 

acceptable salt thereof in the manufacture of a medicament for the treatment of 
rheumatoid arthritis. 

Also preferred is use of a compound of Formula I, or a phannaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
25 osteoarthritis. 

Also preferred is use of a compound of Formula I, or a pharmaceutically 
acceptable salt thereof, in the manufacture of a medicament for the treatment of 
heart failure. 

Also preferred is tise of a compound of Fomiula I, or a pharmaceutically 
30 acceptable salt thereof, in the manufacture of a medicament for the treatment of 
inflammation. 

A further embodiment of this invention is a pharmaceutical composition, 
comprising a compound of Formula I, or a phanoiaceutically acceptable salt 
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thereof, admixed with a canier, excipient, or dihient. PrefeiTed compositions 
comprise compounds of Formulas II, m, IV, V, VI, VH, or Vffl. 

Another embodiment of this invention is a method for inhibiting MM 
in an animal, comprising administering to the animal an MMP-13 inhibiting 
amount of a compound of Formula I, or a phaimaceuticaUy acceptable salt 



A further embodiment is a method for treating a disease mediated by an 
MMP-13 enzyme, comprising administering to a patient suffering from such a 
disease an effective amount of a compound of Formula I, or aphannaceuticaUy 
acceptable salt thereof 

A preferred mediod of treatment according to Ais mvention is treatment of 
a patient with a disease selected from cancer, especially breast carcinoma, 
inflammation and heart failure. Other diseases to be treated according to preferred 
aspect of this invention include rheumatoid arthritis and osteoarthritis. 

Another embodiment of the present invention is a process for preparing a 
compound of Formula I 



X is O, S, SO, SP2, CHo. C=0, CHOH, NH, or NR5; 
YisOorS: 

Rl is H, (0)nCi-C6 alkyl. (0)n subsiiwted alkyl, NO2, NR5r6, CHO, or halo; 
r2, r3, and R^ independently are hydrogen, halo, Ci-Ce alkyl, substituted 

C1-C6 alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, C2-C10 alkynyU 

substituted C2-C10 alk-ynyl, (CH2)m OH, (CH2)m OR^, (CH2)in 
cycloalkyl, (CH2)ni substituted cycloalkyl, CHOH (CH2)ni aiyl. 



thereof. 




or a pharmaceutically acceptable saU thereof. 



wherein: 



is absent or is a bond; 
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CHOH (CH2)m substituted aryl, CHOH (COzha heteroayl, CHOH 

(CH2)ni substituted heteroaryl, (C02)n(CH2)m ^\ iCOM^lhn 
substituted aryl, (C02)n(CH2)m heteroaryl, (C02)n(CH2)in substituted 
heteroaryl, (COM^^Thn carbocycle, (C02)n(CH2)m substituted 
heteroarv'l, (C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
carbocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)m substituted 
heterocycle. (C02)„(CH2)m NR^R^ (CH2)m-S(0)o.2-(CH2)n-aiyl. 
CH(Ci-C6 alkyl>aryl, (CH2)mN(H) C(=0)aryl, (CH2)m-S(0)o-2- 
(CH2)n-substituted aryl, CH(Ci-C6 alkyl)-substituted aryl 
(CH2)mN(H)C(=0) substituted aryl, 
C(=0)N(R5).(CH2)ni aiyU C(=0)N(R5HCH2)m substituted aryl, C(0)N(R5> 
(CH2)ni heteroaryl C(=0)N(R5)-(CH2)ni substituted heteroaryl, CsC-iCli2>m 
aryl. CsC-(CH2)in substituted aryl. C£C-(CH2)m-heteroaryl, CsC-(CH2)m 
substituted heteroaryl. C=C-(CH2)m carbocycle, C^-(CH2)m substituted 
carbocycle, (CH2)m-0-ar>'l- (CH^WO'Substituted aryl, (CH2)ni COR^, (CH2)m 

CONR5r6 

NH 

I 

(CH2)mCNR5R6, 

S 

i 

(CH2)m CNR5r6, or (CH2)m C02R^: m is an integer from 0 to 6; 

r5 and R^ independently are hydrogen, Cj-Cg alkyl, substituted Ci-Cg alkyl, 
(CH2)m aiyU (CH2)ni subsiiwted aryl, (CH2)in heteroaryl or (CH2)ni 
substituted heteroaryl. or r5 and R^ are taken together with the nitrogen 
atom to which they are attached complete a 3- to 7-membered ring 
containing carbon atoms, the nitrogen atom bearing R^ and R^, and 
optionally 1 or 2 heteroatoms independently selected form 0, S, and NR^, 
wherein R^ is as defined above; and 
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n is 0 or 1 ; with the proviso that and are not both selected from hydrogai 

and Ci-C6 alkyL 
the process comprising the step of: 
contacting a compound of Formula (A) 



5 




wherein X, Y. R1, and are as defined above; and 
L is a group K or Q, wherein 

K is halo, B(0H)2. SnCCi-Cg alkyl)3, or OS(0)2CF3, and 
Q is CO2R CO2M, C(=0)-halo, C(=0)-0R7, C(=0)NR8r9, 
10 C(==0)-C(halo)3, or C=N, 

wherein R^ is pentafluorophenyl, CCK^R'*, wherein R"* is as defined 
above, or S(0)2R^- wherein R^ is as defined above; 

rS and r9 are taken together with the nitrogen atom to which they 
are attached to form imidazol-l-yl, phthalimid-l-yl, ben2otriazol-l-yl, or 
1 5 tetrazol-l-yl; and M is an alkalai earth metal cation or alkaline earth metal 

cation; 

with a solvent and, when L is the group Q. a compound of Formula (B) 

D-R3 (B) 
wherein r3 is as defined above and D is HO, HN(R5x MO, or MN(R5); 

20 wherein R^ and M are as defined above: 

optionally in the presence of fi-om 1 to 3 agents selected from: 

a coupling agent, a tentiary organic amine, an acid catalyst, a base catalyst, 
an acid halide, and an acid anhydride; or 
the process comprising the step of: 
25 contacting a compound of Formula (A) 

as defined above with a solvent and, when 
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L is the group K, a compound of Formula (C) 

G<^-R3 (C) 

wherein is as defined above and 
G is hydrogen or halo; 
5 optionally in the presence of a coupling catalyst. 

Preferred is'the invention process wherein Y is O and X is S; or 
Also preferred is the invention process v^4ierein Y is O, X is S, and r3 is C2"-Cio 
alkynyl; or 

Also preferred is the invention process wherein R^ is (C02)n(CH2)inaryl, 
10 (C02)n(CH2)m substituted aryl, (C02)n(CH2)in heteroaiyl, or 

(C02)n(CH2)in substituted heteroaryl, wherein n and m are as defined 

above, 

Y is O, and X is S; or 
Also preferred is the invention process wherein R^ is C(-0)N(R5)(CH2)ni aryl 
15 C(=0)N(R5)(CH2)m substituted aryL C(=0)N(R5)(CH2)m heteroaryl. or 

C{=0)N(R5)(CH2)in substituted heteroaryl, Y is O, and X is S. 
Further preferred is any of the uivention process embodiments recited above, 

wherein L is CO2H. CO2M. or C(=0>-halo; or 
Also further preferred is any of the invention process embodiments recited above, 
20 wherein L is halo: or 

Also further preferred is any of the invention process embodiments recited above, 

wherein G is H. 

DETAILED DESCRIPTION OF THE INVENTION 

The compounds provided by this invention are those defmed by Formula I. 
25 hi Formula 1, R^ to R^ include "Ci-Ce alkyF' groups. These are straight and 

branched carbon chains havmg from 1 to 6 carbon atoms. Examples of such alkyl 
groups include methyl, ethyl, isopropyl, tert-butyl, neopentyl, and n-hexyl. The 
alkyl groups can be substituted if desired, for mstance with groups such as 
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hydroxy. amino, alkyl, and dialkylanino, halo, trifluoiomethyl. carboxy, nitro, 
and cyano. 

The tenn "halo" means fluoro, chloro, teomo, or iodo. 
Examples of NR^rS groups include amino, methylamino, 
5 di-isopropylamino, acetyl amino, propionyl amino, 3-aminopropyI amino, 

S-ethylaminobutyl amino, 3-di-n-propylamino-propyl amino, 4.diethylaminobutyl 
amino, and 3-carboxypropionyl amino. and r5 can be taken together with the 
nitrogen to which they are attached to fonn a ring having 3 to 7 caibon atoms and 
1 , 2, or 3 heteroatoms selected from the group consisting of nitrogen, substituted 
10 nitrogen, oxygen, and sulfur. Examples of such cyclic NR4r5 groiq)s include 
pyrroUdinyl, piperazinyl, 4-methylpiperazinyl, 4-ben2ylpiperazinyl, pyridinyl, 
piperidinyl, pyrazdnal, morpholinyl, and the like. 

"Halo" includes fluoro, chloro, bromo, and iodo. It should be appreciated 
that invention compounds do not include compounds containing anN-halo group. 
J 5 "Alkenyl" means straight and branched hydrocaibon radicals havmg from 

2 to 6 carbon atoms and one double bond and includes ethenyl, 3-buten-l-yl, 

2- ethenylbut>'l, 3-hexen-l-yl. and the like. 

'^Alkynyl" means straight and branched hydrocarbon radicals having from 

2 to 1 0 carbon atoms and one triple bond and includes ethynyl, 3-butyn-l-yl, 
20 propynyl, 2-butyn-l-yL 3-pentyn-l-yl, 1-hexyn-I-yl, 7,7-dimethyl-l-octyn-l-yl, 

and the like. 

"Cycloalkyl" means a monocyclic or polycyclic hydrocarbyl group such as 
cyclopropyl, cyclohept\'L cyclooctyl, cyclodecyl, cyclobutyl, adamantyl, 
noipinanyl, decalinyl. norbomyl. cyclohexyl, and cyclopentyl. Such groiqjs can be 
25 substituted with groups such as hydroxy, keto, and the like. Examjdes of 
substituted cycloalkyl include 4-carboxycyclohexyl, 4-oxo-cyclohacyl, 
4-(carboxymethyl>cyclobut>'l, 3-methyl-cyclopentyl, and 

3- (carboxymethyl)cyclopentyl. Also included are rings in vMch 1 to 

3 heteroatoms replace carbons. Such groups are tenned "heterocycle" or 
30 "heterocyclyr, which mean a cycloalkyl group also bearing at least one 

heteroatom selected from O, S, or NR2, examples being oxiranyl, pyrrolidinyl, 

4- methylpiperaanyl, piperidyl, tetrahydropyranyl, and moipholinyl. The group r2 
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here is as defined above for Fonnula I, except where contains the functional 

^oup "NR^Re"^ the groups r5 and are not taken together with the nitrogen 
atom to which they are attached to complete a 3- to 7-membered ring. 

"Alkoxy" refers to the alkyl grou?JS mentioned above bound through 
5 oxygen, examples of which include methoxy, ethoxy, isopropoxy, tert-butoxy, and 
ihe like. In addition, alkoxy refers to polyelhers such as -0-(CH2)2-0-CH3, and 

the like. 

"Alkanoyl" groups are alkyl linked through a caibonyU i.e., Ci-C5-C(0>. 
Such groups include formyl, acetyl, propionyl, butyryl, and isobutyryl. 
1 0 "Acyl" means an alkyl or aryl (Ar) group bonded through a carbonyl 

group, i.e., R-C(O)-. For example, acyl includes a Ci-Cs alkanoyl, including 

substituted alkanoyl, wherein the alkyl portion can be substituted by NR'^R^ or a 
carboxylic or heterocyclic group. Typical acyl groups include acetyl, benzoyl, and 

the like. 

]5 The alkyl, alkenyl, alkoxy, and alkynyl groups described above are 

optionally substituted, preferably by 1 to 3 groups selected from NR^rS, phenyl, 
substimted phenyl, heteroaryl. substimted heteroaiyl, heterocycle, thio 
Ci-C6 alkyl, Ci-C6 alkoxy, hydroxy, carbox)', Ci-Cg alkoxycaibonyl, halo, 
nitrile, cycloalkyl, and a 5- or 6-membered carbocyclic ring or heterocyclic ring 

20 having 1 or 2 heteroatoms selected from nitrogen, substituted nitrogen, oxygen, 
and sulfur. "Substituted nitrogen" means nitrogen bearing Cj-Cs alkyl or 
(CH2)nPh where n is 1 , 2. or 3 . Perhalo and polyhalo substimtion is also 
embraced. 

Examples of substituted alkyl groups include 2-ammoed)yl, 
25 pentachloToethyl, trifluoromethyl. 2-diethylaminoethyl, 2-dimefliylaniinoproi^I, 
ethoxycarbonylmethyl. 3-phenylbutyl, methanylsulfanylmethyl, methoxymetfayl, 

3- hydroxypentyl, 2-carboxybutyl, 4-chlorobutyI, S-cyclopropylpropyl, 
pentafluoroethyl, benzyl(Bn), 3-moipholinopropyl, piperazinylmethyl, pyridyl- 

4- methyl(Py-4-me), 3-(pyridyl-4-thio)propyl, and 2-(4-methylpiperazinyl)ethyL 
30 Examples of substituted alkynyl gmvps include 2-metfaoxyefliynyl, 

2-ethylsulfenyethynyl, 4-(l-piperazinyl)-3-(butynyl), 3-phenyl-5-hexynyl, 
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3-diethyIainino-3-butynyl, 4-chlon)-3-biitynyl, 4-cyclobutyl-4-hexenyl, and the 
like. 

Typical substituted alkoxy groups include aminomethoxy, 
trifluoromethoxy, 2-diethylaminoethoxy, 2-ethoxycarbonylethoxy, 

5 3-hydroxypropoxy, 6-carboxhexyloxy, and iflie like. 

Further, examples of substituted alkyl, alkenyl, and alkynyl groups include 
dunethylaminomethyl, carboxymethyl, 4-dimethyiamino-3-buten-l-yl, 
5-ethylmethylamino-3-pentyn-l-yl, 3-(3-methoxyphenyl)-propyn-l-yl, 3-(3,4- 
difluorophenyl)-propyn-l-yl, 4-moiphoIinobutyl, 4-tetrahydropyiinidylbutyl, 

10 3-umdazolidin-l-yipropyl. 4-tetrahydrotiiiazol-3-yl-butyl, phenyhnethyl, 
3-chlorophenyhnethyl, and the like. 

The terms "Ar" and "aryl" refer to unsubstituted and substituted aromatic 
groups. Heteroaiyl groups have from 4 to 10 ring atoms, ftom 1 to 4 of \vfaich are 
independently selected from the group consisting of O, S, and N. Preferred 

1 5 heieroaryl groups have 1 or 2 heteroaioms in a 5- or 6-membered aromatic ring. 
Mono- and bicyclic aromatic ring systems are included in the definition of aryl 
and heteroaryl. Typical aryl groups include phenyl and naphthyl. Typical 
substituted aryl groups include 3,4-difluorophenyl, 4-carboxyphenyl, 3,4- 
methylenedioxyphenyl. 4-carboxymethylphenyl, 3-medioxyphenyl, and 7-fluoro- 

20 1-naphthyl. Typical heteroaryl groups include pyridyl, thienyl, benzothienyl, 

indolyl, fiiranyl, thiazolvL isothiazolyl, indazolyl, 2-oxo-2H-l-ben2opyranyl, and 
imidazolyl. Typical substimted heteroaryl groups include 3-methoxy-isotbiazolyl, 

3- methoxypyridin-4-yI. 4-ethyIbenzothienyl, 4-thiopyridyl, 2-methoxy-pyridin- 

4- yl, l-methylpyrazo]-4-yl. and 2-methyl-pyridin-3-yl. 

25 Preferred Ar groups are phenyl and phenyl substituted by 1 , 2, or 3 groiq}S 

independently selected from alk^l, alkoxy, alkoxycarbonyl, thio, thioalkyl, 
(Cj-Cg alkyl)sulfanyl, (Ci-Cg alkyl)sulfonyl, halo, hydroxy, (CH2)o^C02R7, 
trifluoromethyl, trifluoromethoxy, nitro, amino of the formula -NR^rS, 
C(=0)NR5r6, N(R4)C(=0)0R5, and T(CH2)mQR'^ or T(CH2)mC02R4, 

30 wherein m is 1 to 6, T is 0. S, NR4, N(0)R4, NR4r6y, or CR4r5, Q is O, S. 
NR5, N(0)R5, or NR5r6y, wherein R^R^ are as described above, and R^ is 
hydrogen, alkyl, or substituted alkyl, for example, methyl, trichloroethyl. 
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diphenylmethyl, and the like. Hie alkyl and alkoxy gmvps can be substituted as 
defined above. For exanqjle, typical groups are carboxyalkyl, 
alkoxycarbonylalkyU hydroxyalkyl, hydroxyalkoxy, and alkoxyalkyL Examples of 
substituted phenyl are 3-methoxyphenyl, 2,6-dichlorophenyl, 3-nitrophenyl, 
5 4-dimethylaminophenyl, and biphenyl. 

Preferred heteroaryl groups include thienyl, furanyl, pyrrolyl, isoxazoiyl, 
isothiazolyl. imidazolyl, pyrazolyl, oxazolyl, thiazolyl, U^4.oxadiazolyl, 
1^,4,-thiadiazoIyl, 1 A4-triazolyl, tetrazolyl, benzofiiranyl, benzothienyl, indolyl, 
benzimidazolyl, benztriazolyl, benzoxazolyl, benzthiazolyl, pyridinyl, 
1 0 pyrimidinyl, quinolinyl, isoquinolinyl, and 2-oxo-2H-l-ben2opyranyl. 

Prefened heteroaryl groups may be substituted on a carbon atom as 
described above for substituted phenyl, and may further be substituted on a ring 
nitrogen atom (i.e, by replacing a hydrogen from a ring nitrogen atom, which is an 
NH group) with (Ci-C6 alkyl) C(=0), Ci-Ce alkyl. C2-C6 alkenyl, C2-C10 

1 5 alkynyl, or benzyl. 

The term "substituted'", unless otherwise deiSned, includes from 1 to 

3 substituents selected from: 

C1-C6 alkyl; Co-Ce alkenyl; C2-C6 alkynyl; Ci-Cg alkox}-, phenyl; 
(C1-C6 alkoxy)carbonyl: (Ci-Ce alkyl)sulfanyl; (Ci-Ce alkyl)caibonyl; 

20 OH; NH2: NCIDR*^. wherein is as defined above for Fonnula 1; 

NR4r5, wherein R^ and R^ are as defined above for Formula 1, or and 
r5 are taken together with the nitrogen atom to which they are attached to 
form a 3- to T-membered saturated ring containing carbon atoms and 
optionally from 1 or 2 heteroatoms selected from O, S, S(0), S(0)2, N(H), 

25 and 'NiCi-Cs alkyl), wherein the ring may be optionally substimted on a 

carbon atom with 1 0x0 (i.e., =0) group; 

C(=0)NR4r5. wherein R^ and r5 are as defined immediately above, or 
r4 and R5 are taken together with the nitrogen atom to which they are 
attached to form a 3- to 7-membered saturated ring containing carbon 
30 atoms and optionally 1 or 2 heteroatoms selected from 0, S, S(0), S(0)2, 
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N(H), and N(Ci-C5 alkyl), wberein tbe ring may be optionally substituted 

on a carbon atom with 1 oxo (i.e., =0) group; 

CN; NO2; CF3; CO2H; CHO; SH; (Ci-Cealkyl) S(0); 

(C1-C6 aIkyl)sulfonyl; halo; S(0)2NR'^R5. wherein r4 and r5 are as 
5 defined above for Formula 1, or r4 and r5 are taken together with the 

nitrogen atom to which they are attadied to form a 3- to 7-membered 
saturated ring containing carbon atoms and optionally 1 or 2 heteroatoms 
selected from 0, S, S(0), S(0)2, N(H), and N(Ci.C6 alkyi), wherein the 
ring may be optionally substituted on a carbon atom with 1 0x0 (i.e., «0) 

10 group; 

OCF3; and (CH2)mC02H, wherein m is as defined above for Formula I. 

Tbe phrase "tertiary organic amine" means a trisubstituted nitrogen groi^ 

wherein the 3 substiments are independently selected from C1-C12 alkyl, 

C3-C12 cycloalkyl, benzyl, or wherein two of tiie substituents are taken togetiier 

1 5 with the nitrogen atom to which they are attached to form a 5- or 6-membered, 
monocyclic heterocycle containing one nitrogen atom and carbon atoms, and the 
tiiird substiment is selected from C1-C12 alkyl and benzyl, or wherein tiie three 
substiments are taken together with the nitrogen atom to which they are attached 
to fonn a 7- to 12-membered bicyclic heterocycle containing 1 or 2 niorogen 

20 atoms and carbon atoms, and optionally a C=N double bond -when 2 nitrogen 
atoms are present. Illustrative examples of tertiary organic amine include 
trietiiylamine, diisopropyletiiylamine, benzyl diethylamino, dicyclohexyhnetiiyl- 
amine, l,8-diazabicycle[5.4.0]undec-7-ene ("DBIT), 
l,4-diazabicyclo[2.2.2]octane ("TED"), and l,5-diazabicycle[4.3.0]non-5-ene. 

25 The term "coupling agent" includes any reagent, or any combination of 

two, threCi or four reagents, conventionally used to promote coiqjimg of a 
carboxylic acid, or a pharmaceutically acceptable sah thereof, witii an alcohol or 
an amine to yield a carboxylic ester or carboxylic amide, respectively. The 
coupling agents are described in Reagents for Organic Synthesis, by Fieser and 

30 Fieser, John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New York. 1989; 
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tbe series Compendium of Organic Synthetic Methods (1989) by WUcy- 

Interscience; and the text Advanced Organic Chemistry, 5^ edition, by Jerry 
March, WUey-Interscience, New York (2001). niustrative examples of coupling 

agents include N,N'-carbonyldiiniida2ole ("CDF). N'- 
5 dicyclohexylcarbodiimide ("DCC"), triphenylphosphine with 

diethylazodicaiboxylaie, bis(2-oxo-3-oxazolidinyl)phosphinic chloride ("BOP- 
Cl"), POCI3, Ti(Cl)4, and l-(3-dnnethylaminopropyl>3-ethylcaibo<fiimide 

hydrochloride ("EDAC"). 

The phrase "acid catalyst" means any protic or Lewis acid that is 

1 0 conventionally used to catalyze coiqiling of a carboxylic acid, or a 

phaimaceutically acceptable salt thereof; a nitrile, carboxylic ester, carboxylic 
amide, carboxylic acid halide, or carboxylic acid anhydride with an alcohol or an 
amine to yield a carboxylic ester or carboxylic amide, respectively. The acid 
catalysts are described m Reagents for Organic Synthesis, by Fieser and Fieser, 

1 5 John Wiley & Sons. Inc.. New York, 2000: Comprehensive Organic 

Transformations, by Richard C. Larock, VCH Publishers, Inc., New Yoric, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, 5* edition, by Jerry 
March, Wiley-hiterscience. New York (2001). Illustrative examples include 

20 anhydrous hydrogen chloride, hydrochloric acid, hydrogen bromide in acetic add, 
zmc chloride, titanium tetrachloride, acetic acid, trifluoroacetic acid, phenol, 
sulfuric acid, methanesulfonic acid, magnesium sulfate, Amberlyst-15 resin, silica 
gel, and the like. 

It should be appreciated that a nitrile may be contacted with an alcohol or 
25 an amine in the presence of an acid catalyst, and the resulting interaiediate imidate 
or amidine, respectively, may be contacted with water to yield the caiboxylic ester 
or carboxylic amide, respectively. 

The phrase "base catalyst" means any base that is conventionally used to 
catalyze coupling of a carboxylic acid, or a pharmaceutically acceptable salt 
30 thereof, carboxylic ester, carboxylic amide, carboxylic acid halide, or carbosQrlic 
acid anhydride with an alcohol or an amine to yield a caiboxylic ester or 
carboxylic amide, respectively. The base catalysts are described in Reagents for 
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Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., New Yoik. 
2000; Comprehensive Organic Transformations, by Richard C. Laro«*, VCH 
Publishers, toe. New York, 1989; the series Compendium of Organic Synthetic 
Methods (1989) by Wiley-hiterscience; and the text Advanced Organic Chemistry, 
5 5th edition, by Jeny March, Wiley-Interscience. New York (2001). niustrative 
examples include sodium hydroxide, sodium hydride, potassium tert-butoxide, a 
tertiary organic amine, titanium tetraisopropoxide, sodium methoxide, sodium 
acetate, sodium bicarbonate, potassium carbonate, basic alumina, and the like. 

The phrase "acid halide" means any carboxyHc acid halide or sulfonic add 
1 0 halide that is conventionally used to catalyze coupling of a carboxylic acid, or a 
pharmaceutically acceptable salt thereof, with an alcohol or an amine to yield a 
carboxylic ester or carboxylic amide, respectively. The acid halides are described 
in Reagents for Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc.. 
New York, 2000; Comprehensive Organic Transformations, by Richard C. 
1 5 Larock, VCH Publishers. Uic, New York, 1989; the series Compendium of 

Organic Synthetic Methods (1989) by Wiley-toterscience; and the ygxXAdvanced 
Organic Chemistry, 5^ edition, by Jerry March, Wiley-toterscience, New York 
(2001). Illustrative examples include acetyl chloride, trifluoromethanesulfonyl 
chloride, 2.2-dimethylacetyl bromide, para-toluenesulfonyl chloride, pentafluoro- 
20 benzoyl chloride, and the like. 

The phrase "acid anhydride" means any carboxylic acid anhydride or 
sulfonic acid anhydride that is conventionally used to catalyze coupling of a 
carboxylic acid, or a pharmaceutically acceptable salt thereof, with an alcohol or 
an amme to yield a carboxylic ester or carboxylic amide, respectively. The acid 
25 anhydrides are described in Reagents for Organic Synthesis, by Fieser and Fieser, 
John Wiley & Sons, Inc., New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, Lie, New Yoric, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
toterscience; and the text Advanced Organic Chemistry, 5^ edition, by Jerry 
30 March, Wiley-hiterscience, New York (2001). Illustrative examples include acetic 
anhydride, trifluoroacetic anhydride, trifluoromethanesulfonic acid anhydride. 
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pentafluoro-benzoic anhydride, mixed anbyd^des like 
trifluoroacetyloxycaibonylmethyl, and tiie like. 

The torn "halide" includes fluoride, chloride, bromide, and iodide. 
The phrase "coupling catalyst" means any metal catalyst, preferably a 
transition metal catalyst, that is conventionally used to catalyze coupling of an 
aiyl halide, aiyl trifluoromethanesulfonate, heteroaryl haUde, or heteroaryl 
trifluoromethanesulfonate, or activated derivatives thereof; including arylboronic 
acids, heteroaiylbotonic acids, aiyl stannanes, heteroarylstannanes, aiyl 
magnesium haUdes, heteroaiyl magnesium haUdes, aiyl Uthiums, or heteioaiyl 
lithiums, with an teiminal alkyne to yield an arylalkyne or heteroaiyhilkyne. Hie 
coupling catalysts are described in Reagents for Organic Synthesis, by Fieser and 
Fieser, John Wiley 8l Sons, Inc.. New York, 2000; Comprehensive Organic 
Transformations, by Richard C. Larock, VCH Publishers, Inc., New York, 1989; 
the series Compendium of Organic Synthetic Methods (1989) by Wiley- 
Interscience; and the text Advanced Organic Chemistry, 5"^ edition, by Jerry 
March, Wiley-hiterscience, New York (2001). Illustrative examples of coupling 
catalysts include tetrakis(triphenylphosphine)paIladium (0), palladium (II) 
chloride, paUadium (II) acetate, iron (III) chloride, Heck reaction catalysts, Suzuki 
reaction catalysts, StiUe reaction catalysts, and tiie like. 

The term "comprising", which is synonymous witii tiie terms "including", 
"containing", or "characterized by", is inclusive or open-ended, and does not 
exclude additional, unrecited elements or method steps from the scope of the 
invention that is described following the term. 

The phrase "consisting of, is closed-ended, and excludes any element, 
step, or ingredient not specified in tiie description of tiie invention tiiat follows the 
phrase. 

The phrase "consisting essentially of limits the scope of the invention that 
follows to the specified elements, steps, or ingredients, and those further elements, 
steps, or ingredients tiiat do not materially affect the basic and novel 
characteristics of the invention. 

The term "patient" means a mammal. Preferred patients include humans, 
cats, dogs, cows, horses, pigs, and sheep. 
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The tenn "animal" means a mammal. Prefisrred animals are indude 
humans, rats, mice, guinea pigs, rabbits, monkeys, cats, dogs, cows, horses, pigs, 
and sheep. 

The phrases 'iherapeuticaUy effective amounf ' and "effective amouoT are 
5 synonymous unless otherwise indicated, and mean an amount of a compound of 
the present invention that is sufficient to inqjiove the condition, disease, or 
disorder being treated. Determination of a therapeutically effective amount, as 
well as other factors related to effective administration of a con^und of the 
present invention to a patient in need of treatment, including dosage forais. routes 
1 0 of adnunisnation, and frequency of dosing, may depend upon the particulars of 
the condition that is encountered, including the patient and condition being 
treated, the severity of the condition in a particular patient, the particular 
compound being employed, the particular route of administration being employed, 
the frequency of dosing, and the particular fonnulation being employed. 
15 Determination of a therapeutically effective treatment regimen for a patient is 
within the level of ordinar\' skill in the medical or veterinarian arts. 

The phrase '-admixed" or "in admixnire" means the ingredients so mixed 
comprise either a heterogeneous or homogeneous mixttire. Preferred is a 
homogeneous mixture. 
20 The phrases ''pharmaceutical preparation" and "preparation" are 

synonymous unless otherwise indicated, and include the formulation of the active 
compound with encapsulating material as a carrier providing a capsule in whidi 
the active component, with or without other carriers, is surrounded by a carrier, 
which is thus in association with it. Similarly, cachets and lozenges are included. 
25 Pharmacetnical preparations are fully described below. 

Tlie phrase "anticancer effective amount" means an amount of invention 
compound, or a pharmaceutically acceptable salt thereof, sufficient to inhibit, halt, 
or cause regression of the cancer bemg treated in a particular patient c»r patient 
population. For example in humans or other mammals, an anticancer effective 
30 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular canco- and patimt 
being treated. 
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The phrase "anti-arthritic effective amount" means an amount of invention 
compound, or a phaimaceuticaUy acceptable salt thereof, sufficient to inhibit, hah, 
or cause regression of the arthritis bemg treated m a particular patient or patient 
population. For example in humans or other mammals, an anti-arthritic effective 
5 amount can be determined experimentally in a laboratory or clinical setting, or 

may be the amount required by the guidelines of the United States Food and Drug 
Administration, or equivalent foreign agency, for the particular arthritis and 

patient being treated. 

The phrase "MMP-13 inhibiting amount" means an amount of invention 
1 0 compoun4 or a phaimaceuticaUy acceptable salt thereof, sufficient to inhibit an 

enzyme matrix metallopioteinase-1 3, including a truncated form thereof, 

including a catalytic domain thereof; in a particular animal or animal population. 

For example in a human or other mammal, an MMP-13 mhibiting amount can be 

determined experimentally in a laboratory or clinical setting, or may be ibs 
1 5 amount required by the guidelines of the United States Food and Drag 

Admmistiation, or equivalent foreign agency, for the particular MMP-B enzyme 

and patient being treated. 

It should be appreciated that the matrix metalloproteinases include the 

following enzymes: 

20 MMP-1 . also known as interstitial coUagenase, coUagenase-l, or 

fibroblast-type coUagenase: 

MMP-2, also known as gelatinase A or 72 kDa Type IV coUagenase; 

MMP-3, also known as stromelysin or stromelysin-1; 

MMP-7, also known as matrilysin or PUMP-1 ; 
25 MMP-8, also known as collagenase-2, neutrophil coUagenase or 

polymoiphonuclear-type ("PMN-type") coUagenase; 

MMP-9, also known as gelatinase B or 92 kDa Type IV coUagenase; 

MMP-10, also known as stromelysin-2; 

hdMP-1 1, also known as stromelysin-3; 
30 MMP-12, also known as metalloelastase; 

MMP-13, also known as collagenase-3; 

MMP-14, also known as membrane-type ("MT") 1-MMP or MTl-MMP; 
MMP-1 5, also known as MT2-MMP; 
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MMP-16, also known as MT3-MMP; 
MMP-1 7, also known as MT4-MMP; 
MMP-18;and 
MMP-1 9, 

5 Other known MMPs include MMP-26 (Matrilysin-2). 

One aspect of the present invention is compounds that are selective 
inhibitors of the enzyme MMP-13. A selective inhibitor of MMP-13, as used in 
the present invention, is a compound that is >5 times more potent in vitro versus 
MMP-13, or a truncated form thereof, than vctsus at least one other matrix 
1 0 metalloproteinase enzyme such as, for example, MMP-1 , MMP-2, MMP-3, 
MMP-7, MMP-8, MMP-9, or MMP-14, or versus tumor necrosis factor alpha 
convertase ("TACE"). A preferred aspect of the present mvention is compounds 
that are selective inhibitors of MMP-13 versus MMP-1. 

Other aspects of the present invention are compounds of Formula I, or a 
15 pharmaceutically acceptable salt thereof, that are >10, >20, >50, >100, or >1000 
times more potent versus MMP-13 than versus at least one of any other MMP 
enzyme or TACE. Still other aspects of the present invention are compounds of 
Formula I, or a pharmaceutically acceptable salt thereof, that are selective 
inhibitors of MMP-13 versus 2, 3, 4, 5, 6, or 7 other MMP enzymes, or versus 
20 TACE and 1, 2, 3, 4. 5. 6, or 7 other MMP enzymes. 

It should be appreciated that the invention compounds of Formula I such 
as thia2oio[3^-c]pyrimidines and oxazolo[3^-c]pyrimidines that are only 
substimted with hydrogen or unsubstituted Cj-Cg alkyl groups would not be 
potent or selective inhibitors of MMP-13, and are thus excluded from the 
25 compounds of the invention. 

It should be appreciated that determination of proper dosage forms, dosage 
amounts, and routes of administration, is within the level of ordinary skill in the 
pharmaceutical and medical arts, and is described below. 

The term means the concentration of test compound required to 

30 inhibit activity of a biological target, such as a receptor or enzyme, by 50%. 

The phrase "catalytic domain" means the domain containing a catalytic 
zinc cation of the MMP enzyme, wherein the MMP enzyme contains two or more 
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domains. A catalytic domain includes truncated fonns thereof that retain at least 
some of the catalytic activity of MMP-13 or MMP-13CD. For exanq)le, the 
coUagenases, of which MMP-13 is a memher, have been reported to contam a 
signal peptide domain, a propeptide domain, a catalytic domain, and a hemopexin- 
like domain (Ye Qi-Zhuang, Hupe D., Johnson L., Current Medicinal Chemistry, 
1996;3:407-418). 

The phrase "a method for inhibiting MMP-13" includes methods of 
inhibiting full length MMP-13, truncated forms thereof that retain catalytic 
activity, including forms that contain the catalytic domain of MMP-13, as well as 
the catalytic domain of MMP-13 alone, and truncated forms of Ae catalytic 
domain of MMP-13 that retain at least some catalytic activity. 

It should be appreciated that it has been shown previously (Ye (^-Zhuang, 
et al., 1996, supra) that inhibitor activity against a catalytic domain of an MMP is 
predictive of the inhibitor activity against the respective full-length enzyme. 

The compounds to be used in the present invention can exist in unsolvated 
forms as well as solvated forms, including hydrated forms, hi general, the solvated 
forms, including hydrated forms, are equivalent to unsolvated forms and are 
intended to be encompassed within the scope of the present invention. Some of the 
invention compounds may have one or more chiral centers, and as such can exist 
as individual enannomers and mixtures. This invention contemplates all racemic 
mixtures, pure enantiomers. as well as geometric and positional isomers. 

The compounds of Formulas 1 to VIII are capable of fiirther forming both 
pharmaceutically acceptable formulations comprising salts, including but not 
limited to acid addition and/or base salts, solvents, and N-oxides of a compound 
of Formulas 1 to VIII. This invention also provides pharmaceutical formulations 
comprising a compound of Formulas I to VIII together with a pharmaceutically 
acceptable carrier, diluent, or excipient therefor. All of these forms can be used in 
the method of the present invention. 

Pharmaceutically acceptable acid addition sahs of the compounds of 
Formulas I to VIII include nontoxic salts derived form inorganic acids such as 
hydrochloric, nitric, phosphoric, sulfiiric, hydrobromic, hydriodic, phosphorus, 
and the like, as well as the salts derived from organic acids, such as aliphatic 
mono- and dicaiboxylic acids, phenyl-substituted alkanoic acids, hydroxy 
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alkanoic acids, alkanedioic acids, aromatic acids, aUphatic and aromatic sulfonic 
acids, etc. Such salts thus include sulfete, pyrosulfete, bisulfate, sulfite, bisulfite, 
nitrate, phosphate, monohydrogenphosphate, dihydrogei^osphaje, 
metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate, 
caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, 
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, 
phthalate, benzenesulfonate, toluenesulfonate, phenylacetate, citrate, lactate, 
maleate, tartrate, methanesulfonate, and the like. Also contemplated are the salts 
of amino acids such as arginate, gluconate, galacturonate, and the like; see, for 
example, Berge et al., "Pharmaceutical Salts," J. of Pharmaceutical Science, 
1977;66:1-19. 

The acid addition salts of the basic compounds are prepared by contacting 
the fi-ee base form with a sufBcient amount of the desired acid to produce the salt 
in the conventional maimer. The free base form may be regenerated by contacting 
the salt form with a base and isolating the free base in the conventional manner. 
The free base forms differ from their respective salt forms somewhat in certain 
physical properties such as solubility m polar solvents, but otherwise the salts are 
equivalent to their respective free base for purposes of the present invention. 

Pharmaceutically acceptable base addition salts are formed with metals or 
ammes. such as alkali and alkaline earth metal hydroxides, or of organic amines. 
Examples of metals used as cations are sodium, potassium, magnesium, calcium, 
and the like. Examples of suitable amines are NJ^'-dibenzylethylenediamine, 
chloroprocaine, choline, diethanolamine, ethylaiediamine, N-methylglucamine, 
and procaine; see, for example, Berge et al., supra. 

The base addition salts of acidic compounds are prepared by contactmg the 
free acid form with a sufficient amount of the desired base to produce the salt in 
the conventional manner. The free acid form may be regenerated by contacting the 
salt form with an acid and isolating the free acid in a conventional manner. The 
free acid forms differ from their respective salt forms somevAat in certain 
physical properties such as solubility in polar solvents, but otherwise the salts are 
equivalent to their re^ective free acid for purposes of the present invention. 
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The compounds of the present invention can be fonnulated and 
administered in a wide variety of oral and parenteral dosage fonns, including 
transdermal and rectal administration. All that is required is that an MMP inhibitcnr 
be administered to a mammal suffering from a disease m an effective amount, 
which is that amount required to cause an improvement in the disease and/or the 
symptoms associated with such disease. It wiU be recognized to those skilled in 
the art that the following dosage forms may comprise as the active component, a 
compound of Formula I or a corresponding pharmaceutically acceptable salt or 
solvate of a compound of Formula I. 

A compound of Formula I, or a pharmaceutically acceptable saft thereof, 
may be prepared by one of ordinary skill m the art of organic chemistry by 
procedures found in the chemical literature such as, for example. Reagents for 
Organic Synthesis, by Fieser and Fieser, John Wiley & Sons, Inc., New York, 
2000; Comprehensive Organic Transformations, by Richard C. Larock, VCH 
1 5 PuWishers, hic. New York, 1989; the series Compendium of Organic Synthetic 

Methods (1989) by Wiley-Interscience; the text Advanced Organic Chemistry, 5^ 
edition, by Jerry March, Wiley-Interscience, New York (2001); or the Handbook 
of Heterocyclic Chemistry, by Alan R. Katritzky, Pergamon Press Ltd., London, 
(1985), to name a few. Alternatively, a skilled artisan may find methods useful for 
20 preparing the invention compounds in the chemical literature by searching widely 
available databases such as. for example, those available from the Chemical 
Abstracts Service, Columbus. Ohio, or MDL Information Systems GmbH 
(formerly Beilstein Information Systems GmbH), Frankfurt, Germany. 

Preparations of the compounds of the present invention may use starting 
25 materials, reagents, solvents, and catalysts that may be purchased from 

commercial sources or they may be readily prepared by adapting procedures in tbe 
references or resources cited above. Commercial sources of starting materials, 
reagents, solvents, and catalysts useful in preparing invention compounds include, 
for example. The Aldrich Chemical Company^ and other subadiaries of Sigma- 
30 Aldrich Corporation, St. Louis, Missouri, BACHEM^ BACHEM A.G., 
Switzerland, or Lancaster Synthesis Ltd., United Kingdom. 
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Reagents for Organic Synthesis, by Fieser and Fieser, John WUey & Sons, 
Inc., New York, 2000; Comprehensive Organic Transformations, by Richaid C. 
Larock, VCH PubUshers, Inc., New York, 1989; the series Conpendium of 
Organic Synthetic Methods (1989) by Waey-Interscience; &e Vsxt Advanced 

5 Organic Chemistry, 5^ edition, by Jeny March. Wiley-Interscience, New York 
(2001); and Ae Handbook of Heterocyclic Chemistry, by Alan R. Katritzky, 
Pergamon Press Ltd., London, (1985) arc hereby incorporated by reference. 

The invention compounds are prepared by methods weU-known to those 
skilled in the art of organic chemistry. Hie compounds of Formula I are prepared 

1 0 utilizing commercially available starting materials, or reactants that are readily 
prepared by standard organic synthetic techniques. A typical synthesis of the 
invention compounds of Formula I is shown in Scheme 1 below. Tbe first step in 
Scheme 1 comprises reacting a substituted (R^) urea or thiourea (1) with a 
substituted or unsubstituted (R1) malonic acid or ester (2) in the presence of acetic 

1 5 anhydride (with malonic acids) or alkaU alkoxide (witii malonic esters), 

respectively, to give a pyrimidinetrione (3). Reaction of the pyrimidinetrione (3) 
with phosphorus oxychloride at reflux for 1 to 2 hours gives the 
chloropyrimidinedione (4). Reaction of the chloropyrimidinedione (4) with excess 
sodium hydrosulfide in dimethylformamide at 40°C to 45°C, followed by reaction 

20 with bromoacetaldehyde dimethylacetal at 40°C to SOX gives a thio substituted 
pyrimidmedione (5). Cyclization of the tiiio substituted pyrimidinedione (5) in the 
presence of catalytic para-ioluenesulfonic acid in refluxing xylenes with 
azeotropic removal of methanol gives a thiazolopyrimidine of Formula] (6) 
(where r2 and R3 both are H). Esters of structure (7) (Formula I where r2 is 

25 (CH2)in C02R^) are prepared by deprotonation of (6) with 

lithiumhexamethyldisilazane at -TOX to .80°C and reaction with chloroformates. 
Amides or thioamides 

0 s 

1 I 

30 (Formula I where r2 is (CH2)m CNR5r6 or (CH2)m CNR5r6) are obtained by 
reaction of the litiiiotiiiazolopyrimidines with isocyanates and isothiocyanates, 
respectively. 
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Scheme 1 
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Invention compounds of Formula L wherein X is O or NH, can be 
prepared according to essentially the same methodology described above for those 
compounds wherein X is S. The general process is illustrated in Scheme la. Hie 
chloropyrimidinedione (4) is reacted with a 2-hydroxyacetaldehyde 
dimethylacetal (for invention compotmds where X is O), or with a 2- 
aminoacetaldehyde dimethylacetal (for invention compounds where X is NH). 
These reactions are earned out in an organic solvent such as dimethylformamide. 
and in the presence of a base such as sodium hydride or triethylamine to give the 
correspondmg ether acetal (X = O) or amine acetal (X = NH), (Compound 5a). 
The ether acetals and amine acetals readily undergo cyclization by reaction with 
para-toluenesulfonic acid in refluxing xylenes (with azeotropic removal of 
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methanol) to give the corresponding oxazolopyrimidine of Fonnula I (X = O, 
Compound 6a) or the imidazopyrimidine (where X * NH in Compound 6a). 

These compounds can then be derivatized at &e 2 and 3 positions as 
described above in Scheme 1, for exanqjle as iUustrated in Scheme lb. A cyclized 
compound (6a) wherein X = O can be reacted with benzylchloroformate in the 
presence of a base to cause acylation at the 2 position. The 1-amino group can be 
further derivatized, for instance alkylated or acylated, by standard methods, to 



give invention compounds such as 6c. 



Scheme la 
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Sdieme lb 




An alternative method for making invention compounds of Fonnula I is 
illustrated in Scheme 2. 6-Chloropyrimidine-2,4-dione (1) is reacted with sodium 
5 hydrogen sulfide and bromoacetaldehyde dimethyl acetal, and then treated wiA 

1- (trimethylsilyl)iodide (TMSD, to afford a key intermediate, namely 5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-clpyrimidine (2). This unsubstitoted 
thiazolopyrimidine readily reacts with alkylating agents such as alkylhalides, 
arylalkyl halides, and heteroarylalkyi halides, (where L is a good leaving group 

10 sudi as halo) generally in the presence of a base such as triethylamine or cesium 
carbonate, to effect alkylation at the 6-position to give 6-alkyl, 6-arylalkyl, and 
6-heteroarylalkyl (R^) thiazolopyrimidines of Formula I (3, wherein r1,r2 and 
r3 aie hydrogen). These compounds are especially useful as intennediates to 

2- substituted thiazolopyrimidines (where r2 in Fonnula I is other tfian hydrogen). 
15 For example, the compounds (3) are readily converted to invention esters and 

amides by the general method described above in Scheme 1. 
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Scheme 2 
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A method of preparing an intermediate that may be used to prepare a 
variety of compounds of Formula I is shown below in Scheme 3. 
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SchemeS 
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In Scheme 3, a compound of fonnula (1) is allowed to react with NaSH to 
give an intermediate thiol derivative, which is allowed to react with 2- 
5 bromoacetaldehyde dimethyl acetal, followed by acid-catalyzed ring closure of the 
resulting thioether, to give a compound of formula (2). Deprotonation of flie 
compound of fonnula (2) with lithium hexamethyldisilazane ("LiHMDS"). and 
quenching of the resulting anion with methylchloroformate gives a compound of 
formula (4). 

10 Alternately in Scheme 3, the intermediate thiol derivative described above 

may be allowed to react with methyl bromoacetate, and the resulting thioether 
allowed to condense and cyclize with dimethylformamide dimettij^aoetal to give a 
compound of fonnula (4). 

Still altanatively in Scheme 3, the conq>ound of fonnula (1) may be 

15 allowed to react with methyl thioglycolate to give the same intermediate as that 
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obtained by reaction of the thiol derivative described above with methyl 
bromoacetate. This intermediate so formed may again be allowed to react with 
dimethylformamide as described above to give a compound of formula (4). 

The compound of faimula (4) is a compound of Formula I wherein r2 is 

5 CO2CH3, is benzyl, r1 is methyl, and r3 is H. The compound of formula (4) 
may be converted by conventional means well known to an artisan of ordinary 
skill in organic chemistry to compounds of Formula I independently containing 
estere, amides, or alkynes. to name a few, at r2 arylmethyl, substituted 
arylmethyl, hetetoaryhnethyl, or substituted heteroarylmethyl, to name a few, at 

10 R"*, and CHO or CH2OH at Rl. For example, the compound of fomiula (4) naay 
be converted to a compound of Formula I wherein r2 is an amide as shovm below 
in Method 2 of Scheme 4, 



15 



Scheme 4 



Method 1 



T 




1. lithiumhexamethyl 
disilazane 



2. electtophile (RNCO, 
^ RCHO,orROC(0)a 
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Method 2 




or 

2. oxalyl chloride/DMF 
then RNH2^[yyridine 
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In Method 2 of Scheme 4, the compound of fonnula (4) is saponified with 
lithium hydroxide in water, and the resulting carboxylic acid derivative is allowed 
to couple with an amine of fonnula RNH2, wherein R may be defined as r5 or r2 
(provided R^ is not halo), to give an amide of formula (8). The coupling may be 

5 accomplished a number of different ways. Two such ways are using a coupUng 
agent such as i-(3-dimethylaminopropyl)-3-ethylcari)odiimide hydrochloride 
(♦•EDAC) and l-hydroxybenzotriazole hydrate ("HOBT) together with the two 
reactants, or by first allowing the intermediate caiboxylic acid derivative reactant 
to react with oxalyl chloride in the presence of a catalytic amount of NJ^- 

10 dimethylformamide ("DMF'), followed by reaction of tiie resulting acid chloride 
with RNH2 in the presence of pyridine. 

Alternatively, in Scheme 4, compounds of Formula I wherein r2 is an 
amide, ester, or alcohol may be prepared as shown by Metiiod 1. In Method 1 of 
Scheme 4, a compound of formula (5) may be deprotonated with LiHMDS, and 

15 the resulting intermediate anion reacted witii an electrophile such as an isocyanate 
(RNCO), an aldehyde (RCHO), or a chloroformate (ROC(O)Cl). wherein R is as 
defined above, to give an amide, alcohol, or ester, respectively of formula (6). 

Alternatively tiie compound of formula (4) iwepared according to the 
procedure illustrated in Scheme 3 may be converted to a compound of Formula I 

20 wherein R^ is an amide and R^ is arylmethyl, substituted arylmethyl. 

heteroarylmetiiyl, substituted heteroarylmethyl, and further, alkenjtoethyl, 
substimted alkenylmethyl, alkynyl methyl, or substituted alkynyhnethyl, as 
illustrated below in Scheme 5. 
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SchemeS 



(11) 



Method 2 




(12) 

ZisHorCOOH 
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(10) 



2.RNC0 
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RNHj'HOBt/EDC 



1 I /)— CONHR 



(11) 



In Scheme 5, Method 1, the compound of formula (4) may be 
debenzylated and demethylated by reacting it with aluminum chloride to give a 
compound of formula (9). The compound of formula (9) can be allowed to react 
with an amine of formula RNH2, wherein R is as defined above, following the 
10 EDAC procedure described above to give a compound of fonnula (10), The 

compound of formula (10) may be allowed to react with a compound of foraiula ' 
r4^H2L» wherein L is a leaving group such as chloro, bromo» iodo» acetoxy, 
trifluoromethyl sulfonyl, or trifluoroacetyl, and R^^Ctt2 ^ subset of the set of 
groups defined above for wherein the carbon atom in R^ braided to the 
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pyrimidine ring nitrogen atom N-6 is a CH2 group, in the presence of a base such 
as cesium caibonate to give a conq)Ound of foimuia (11). 

Alternatively in Scheme 5, Method 2, the order of functionalization of the 
pyrimidine ring substitoent groups and may be reversed from that 

5 described above for Method 1 in Scheme 5. 

In Scheme 5, Method 2, a compound of formula (12) may be allowed to 
react with the compound of fonnula R^K3i2U wherein R^a and LX are as 
defined above, first to give an intermediate containing the group R^KB2 for R^, 
followed by conversion to an amide at r2 according to the procedure described 

10 for Scheme 4, Method 1, when Z is H or conversion to an amide at r2 according 
to die prwedure described above for Method 1 of Scheme 5 (for the conversion of 
a compound of formula (9) to a compound of formula (10)), when Z is COOH. 

During die synthesis of some of the invention compounds, it may be 
desirable to protect reactive functional groups such as hydroxy, amino, and 

15 carboxylic groups, so as to avoid unwanted side reactions. The use of protecting 
groups in synthetic organic chemistry is well-established and is fiilly desaibed by 
Greene and Wuts in "Protecting Groups in Organic Synthesis" (John Wiley & Son 
Press, ed). Examples of common amino protecting groups include acyl groups 
such as formyl and acetyl, and arylalkyl groups such as benzyl. Typical hydroxy 

20 protecting groups include etiier forming groups such as methyl and ethyl, and acyl 
groups such as acetyl and rert-butoxycarbonyl (tBOC). Cariwxylic acids generally 
are protected as esters, for example 2,2,2-trichloroethyl, tert-butyl, or benzyl. 
These protecting groups are readily cleaved by standard metiiods where desired. 
Sulfoxides and sulfones of Formula I, wherein X is SO or SO2, may be 

25 prepared by oxidation of die corresponding sulfides with one or two equivalents of 
an oxidizing agent such as peracetic acid or meta-chloroperbenzoic acid, 

TTie following detailed examples further illustrate the synthesis of typical 
invention compounds of Formula I. The examples are representative only and are 
not to be construed as limiting the invention in any respect. All references cited 

30 hoein are incorporated by reference. 
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EXAMPLEl 

6-Benzyl-5,7.dioxo-6,7-dihydro-5H-thiazolo[3^]pyriinid^ 
add benzyl ester 

l-Benzyl-pyriniidlne-2,4,6-trione 

Step A: Freshly cut sodium metal (15.9 g, 690 mmol) was dissolved in 
100% ethanol, diethylmalonate (53 mL, 349 mmol). and benzylurea (5033 g. 
335 mmol) were added, and the mixture was heated to reflux. The heat was 
reduced just below reflux, and ethanol (100 mL) was added The reaction naixture 
was stiired 3 days at just below ethanol reflux and was then allowed to cool. 
Water (300 mL) and then 2N HQ (500 mL) were added, and the entire mixture 
was cooled to 0*C. The resulting soUd was coUected by filtration, washed with 
water, and air-dried. Two crops totaling 64^2 g (88%) were obtained. 
CalcdforCiiHioN203: 

C, 60.55; H. 4.62; N, 12.84. 
Found: C. 60.65; H. 4.61; N, 12.60. 

3-BenzyI-6-chIoro-lH-pyrimidihe-2,4-dione 

Step B: Phosphorus oxychloride (240 mL) was added in small portions 
over about 0.75 hour to a mixture of l-benzyl-pyrimidine-2,4,6-trione (47.48 g, 
217 mmol) and water (10 mL). Upon completing the addition, the reaction 
mixture was heated to reflux for 1 hour, then allowed to cool somewhat, then the 
phosphorus oxychloride was removed on the rotary evaporator, the resulting 
brown oil was added to ice, and the ice was allowed to slowly melt The resulting 
precipitate was collected by filtration, washed with water, slurried in hexanes, 
collected by filtration, taken up in tetrahydrofuran, dried (magnesium sulfate) 
filtered, concentrated, and the resulting solid collected by filtration. The produa 
was obtained in 2 portions; total 38.61g (75.2%). 
CalcdforCiiH9ClN202: 

C. 55.83; H, 3.83; N, 11.84. 
Found: C, 55.76; H, 3.78; N, 1 1.62. 
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3-Ben2yl-6-(2,2-dimethoxy-ethylsiilfianyI)-lH-pyriinidine-2,4-dioTC 

Step C: Ground sodium hydrosulfide hydrate (4.72g, 84 mmol) was added 
to 3-benzyl-6-chloro-lH-pyrimidine-2,4-dione (4.72g, 20 mmol) in 
dimethylfonnamide (20 mL), and the mixture was wanned to 45''C for about 

5 0.25 hour, and then hromacetaldehyde dimethylacetal (1 1 mL, 93 mmol) was 

added in portions over about 0.5 hour. The reaction mixture was stirred 3 days at 
45''C and was then partitioned between ethyl acetate (400 mL) and sodium 
Wcaibonate solution (200 mL). The layers were separated, and the organic layer 
washed with water (200 mL) and brine (100 mL) and dried over magnesium 

10 sulfate. The solution was filtered and concentrated and triturated with 

hexanes/etiiyl acetate and the solid collected by filtration. The soUd was dissolved 
in methylene chloride, concentrated and triturated (1:1, hexanes/etiiyl acetate), 
filtered and the solid dissolved in metiiylene chloride, concentrated and triturated 
(1:1, hexanes/ethyl acetate), filtered again to give 1.128 g of product. An 

15 additional 1.76 g was obtained by chromatography of die motiier liquors on silica 
gel using hexanes/ethyl acetate as eluant Total yield 44.8%. 
CalcdforCi5Hi8N204S: 

C, 55.89; H, 5.63; N, 8.69. 
Found: C, 55.79; H, 5.32; N, 8.63. 

20 6-Benzyl-thia2olo[3^c]pyrimidine-5,7-dione 

Step D: To a solution of 3-benzyl-6-(2,2-dimetiiyloxy-etiiylsulfanyl)- 
lH-pyrimidine-2,4-dione (1.34 g, 3.83 mmol) in xylene was added 100 mg of 
para-toluenesulfonic acid. The resulting solution was refluxed for 5 hours while 
Tonoving metiianol using a Dean-Stark trap. The reaction was then cooled to 

25 room temperature and purified using flash chromatography to give tiie desued 

product as a white solid (1.01 g, 100%). Rf = 0.26 (1:1 hexane/EtOAc); NMR 
(CDCI3) 8 7.20-7.55 (m, 5H), 6.47 (d, IH, d = 4.6 Hz), 6.00 (s, IH), 5.18 (s, 2H); 

MS (ACPD, m/z 259.1 (M++1). 
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6-Beiizyl-5,7.dioxo-6,7.dihydro.5H-thia2oIoI3^1pyriinidine-2^^ 

add benzylester 

Step E: To a solution of diisopropylamine in THF (5 mL) at O^C was 
added n-BuU (1.6 M, 0.15 mL, 0.24 mmol), and the resulting solution was stirred 
at 0"C for 10 minutes and cooled to -78'*C, A solution of 6-benzyl- 
thiazolo[3,2-clpymmdine-5,7-dione (52 mg, 0.2 mmol) in THF (5 mL) was 
added, and tiie resulting solution was stirred at -78' C for 30 minutes. Neat 
benzylchloroformate (0.041 g, 0.24 mmol) was added dropwise. and the reaction 
was quenched by addition of NH4CI after 30 minutes at -78* C. After extraction 
with EtOAc, the organic layers were combined and washed with brine, dried, 
filtered andconcentrated in vacuo. The residue was purified using flash 
chromatograpy to give the desired product as a yellowish soUd (became white 
after trituration witii 1:1 hexane/EtOAc, 0.014 g, 18%). 
Rf = 0.54 (1:1 hexane/EtOAc); NMR (CDCI3) 5 7.84 (s, IH), 6.92-7.18 (m, 
lOH), 5.64 (s, IH), 5.00 (S, 2H), 4.82 (s, 2H); MS (ACPI), m/z 392.0 (M++1). 

EXAMPLE 2 

6-BeiizyI-8-methyl-5,7-dioxo-d,7-dihydro.5H-thiazolo[3^3pyrimidine- 

2- carboxyIic add benzyl ester 

l-Beiizyl-5-methyl-pyrimidine-2,4,6-trione 

Step A: Sodium metal (7.68 g, 334 mmol) was dissolved in 100% ethanol 
(500 mL), benzylurea (25.12 g, 168 mmol) and diethylmetiiyl malonate (29 mL, 
169 mmol) were added, and the mixture was heated at just below ethanol reflux 
overnight. The reaction mixture was concentrated to remove ethanol, water 
(200 mL), and 1 N hydrochloric add (350 mL) were added and an oil separated. 
The oil would not crystallize and could not be purified by chromatography. The 
oil was treated with ethanol/sodium ethoxide, (400 laL/JA g, 322 mmol) 
overnight at just below ethanol reflux and was worked up as before to give an oil 
that would not crystallize. This material was used directiy in the next step. 

3- Benzyl-6-diioro-5-methyHH-pyrimidine-2,4-dione 
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Step B: The crude pyriimdinedione from above was taken up in 
tetrahydrofuran (about 10 mL), water (5 mL) was added, concentrated to remove 
tetiahydrofuran. and phosphorous oxychloride (110 mL) was added in portions 
over about 45 minutes. Then the mixture was heated at reflux for 2 hours, stirred 

5 at room temperature overnight, then the phosphorous oxychloride was removed on 
the rotary evaporatory. Crushed ice (about 300 g) was added, and the mixture was 
allowed to slowly wann to room temperature and the resulting dark oU soUdified 
on standing. The solid was collected by filtration, washed with water, taken up in 
tetrahydrofuran, dried over magnesium sulfate, filtered and concentrated to a 

10 brown solid. The solid was triturated with hexanes/ethyl acetate, 1:1, v/v, 

collected by filtration, and washed with hexanes. The product was obtained in 
4 portions; total 14 g.(33.2% for the 2 steps). 

3.Benzyl.6-(2^-dimethoxy-ethylsulfanyl)-5.methyl-H-pyriniidine-2,4^ione 
Step C: The procedure for Example 1, Step C, was used starting with 
15 3.ben2yl-6-chloro-5-methyl-lH-pyiinudine-2,4-dione (5.0 g, 20 nmiol) from 

Step B, sodium hydrosulfide hydrate (5.06 g, 90.4 mmoi), and bromoacetaldehyde 
dimethylacetal (13 mL, 110 mmol) to give 3-benzyl-6-(2,2-dimethoxy- 
ethylsulfanyl)-5-methyl-H-pyrimidine-2,4-dione in two portions; total ISI g. 

(38%). 

20 Calcd for Ci6H2oN204S: 

C, 57.13; H, 5.49; N, 8.33. 
Found: C, 57.30; H, 5.50; N, 8.78. 

6.Benzyl-8-methyl-thiazolo[3^]pyrimidine-5,7-dione 

Step D: The thioether acetal, 3-ben2yl-6-(2,2-dimethoxy-ethylsulfanyl)- 
25 5-inethyl-H-pyrimidine-2,4-dione, (0.95 g. 2.8 mmol), was treated according to 
the procedure for Example 1, Step D to give the product, 6-benzyl-8-methyl- 
thiazolo[3.2-c]pyrimidine-5,7.dione (0.622 g) as a Ught tan solid (80.8%). 
Calcd for C14H12N2O2S: 

C, 61.75; H, 4.44; N. 10.29. 
30 Found: C, 61.63; H, 4.51; N, 10.19. 
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6.Benzyl.8-methyl-5,7-dioxo.6,7-dihydro-5H-thia2olo[3^1pyrlirf 

2-carboxylic acid benzyl ester 

Step E: 6-BenzyI-8-methyl-thiazolo[3^-c]pyriimdine-5,7-dione (0.262 g, 

0.96 mmol) from Step D was taken up in tetrahydrofuran (25 noL). and Uthium 
5 hexamethyldisilazane (1.3 mL, 1 M in tetrahydrofuran, 13 mmol) was added at - 
TS^C, and die reartion was allowed to proceed for 3 minutes, then benzyl 
chloroformate (0.5 mL, 3.5 mmol) was added, and the reaction was stined for 
10 minutes at -WC, ammonium chloride solution (4 mL) was added, and the 
reaction mixture was allowed to warm until the ice m the flask melted. Ttie 
10 reaction mixture was partitioned between efliyl acetate (200 mL) and brine 
(100 mL) . The layers were separated, tiie organic layer was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on siUca gel using hexanes/etiiyl acetate, 6:4. v/v as eluant to give die product in 
2 portions, 0.158 g (40J%) 
15 CalcdforC22Hi8N204S: 

C, 64.92; H, 4.31; N. 6.63, 
Found: C, 65.01; H, 4.46; N, 6.89. 

EXAMPLE 3 

6-Benzyl-5,7.dioxo-6,7-dihydro.5H.thfazolo[3>c]pyrimidine-2-carboxyBc 
20 add pyridin-4-yImethyl ester hydrochloride 

6-Beiizyl-5J-dioxo-6,7-dlhydro-5H-thiazoIo[3^]pyrimiduie-2-carboxyUc 

acid methyl ester 

Step A: The product from Example 1, Step D (0.518 g, 2.0 nmaol), was 

reacted according to tiie procedure of Example 2, Step E, using methyl 
25 chloroformate (3.0 mL, 39 mmol) in die place of benzyl chloroformate to give the 

product, 6-benzyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine- 

2-caiboxyUc acid metiiyl ester ( 0.084 g). An additional 0.26 g of impure product 

was also obtained (Total yield 54.2%). i 

Calcd for C15H12N2O4S: 
30 C, 56.95; H, 3.82; N, 8.86. 

Found: C, 56.87; H, 3.75; N, 8.61. 
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6-Benzyl-5J-dioxo-6J-dmy(iro.5H-tWazolo[3^-c]pyrinudine- 
2-caiboxylic acid methyl ester may also be obtained according to the foHowing 
procedure. 

Step A-l:The product from Example 1. Step B, namely 3-benzyl-6-chloro- 
lH-pyriniidine-2,4-dione. (23.7 g, 100 mmol). methyl thioglycolate (11 mL, 
130 mmol), and dimethylfonnamide (100 mL) was heated at SS^C for i hour, then 
triethylamine (15 mL. 108 mmol) was added and the mixture heated at 70-C for 
2 hours then stirred 3 days at room temperature. More methyl thioglycolate 
(4.3 mL, 50 mmol) and triethylamine (4.5 mL, 32 mmol) were added, and the 
mixtoire was heated at 70''C for 1 hour. The volatiles were removed on the rotary 
ev^orator at SO'C. The residue was partitioned between ethyl acetate (400 mL) 
and water (400 mL), and the layers were separated. The organic layer was washed 
with 10% citric add solution (100 mL). and brine (100. mL), dried over 
magnesium sulfate, and filtered and concentrated. The aqueous washes were back- 
extracted with ethyl acetate (400 mL), the organic layer washed with brine 
(100 mL). dried, and the organics combined and concentrated to a yeUow solid. 
Trituration with hexanes/ethyl acetate and collection by filtration gave 
3.(l-ben2yl-2,6-dioxo.l,23,6-tetrahydro-pyrimidin-4-ylsulfanyl>aceticacid 

methyl ester, 18.6 g, (61%); MS (APa+), m/z (%): 307(100), 275(40). 

Step A-2: To a solution of 3-(l-benzyl-2.6-dioxo-1.2,3,6-tetrahydro- 
pyrimidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) and 
tetrahydrofuran (250 mL) at 50°C was added dropwise dimethylformamide 
dimethylacetal (6 mL. 45 mmol). and the mixture was stirred at 50^*0 for 0.5 hour 
and then was heated on the rotary evaporator (no vacuum) at 70«C until all the 
solvent boiled off. Tetrahydrofuran (200 mL) was added, and the mixture stined 
overnight at room temperature. Dioxane (50 mL) was added and then the reaction 
mixture concentrated to a viscous oil. The oil was filtered through dUca gpl 
(70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v to give the product. 6-benzyl- 
5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-clpyrimidine-2-cari)OxyUc acid methyl 
ester, 2.94 g (46%). MS (APa+), m/z (%): 317(100), 259(10). 
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6.Benzyl.5,7.dioxo.6J-dihydro-5H-thiazolo[3^c]pyriml^ 
add 

Step B: The product from Example 3, Step A, namely 6-benzyl-5,7-dioxo- 
6,7-dihydro-5H-thiazoloI3,2-c]pyiimidiTie-2-caiboxyUc acid methyl ester, 

5 (0^26 g, 0.71 mmol) was taken up in methanol (5 mL), and tetyrahydrofuran 
(5 mL) and 1 M sodium hydroxide solution (0.8 mL, 0.8 mmol) was added at 
room temperature, and die solution turned orange. Water was added until die 
volume reached about 25 mL. and no cloudiness occurred. The reaction mixture 
was allowed to stand about 10 minutes and was tiien poured into a separatory 

10 funnel containing ethyl acetate (200 mL). brine (100 mL). and 1 N HCl solution 
(3 mL). The layers were separated, dried over magnesium sulfate and 
concentrated to a yellow solid. The solid was triturated with hexanes/ethyl acetate 
and the insoluble portion collected by filtration (0.093 g) (44%). This was used 
diiectiy in the next step. 

15 6-Beii2yl-5,7-dioxo-6,7Hlihydro-5H-tWa2olo[3^c]pyrimidme-2-carboxyUc 

add pyridin-4-yImethyl ester hydrochloride 

Step C: The product from Example 3. Step B, namely 6-benzyl-5.7-dioxo- 
6.7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-cari)OxyUc acid (0.084 g, 
0.28 mmol), 4-pyridinemethanol (0.082 g, 0.75 mmol), 4-dimethylaminopyridine 

20 (0.014 g, 0.1 1 mmol), and dichlorometiiane (5 mL) were stirred at room 

temperature and dicyclohexylcaibodiimide (0.059 g, 0.29 mmol) was added all at 
once, and the reaction mixture was cooled to 0°C. The reaction mixture was 
allowed to slowly warm to room temperature and was stirred overnight. The 
reaction mixture was concentrated to dryness, chromatographed on silica gel using 

25 ethyl acetate as eluant. the product-containing fractions combined and 

concentrated, and triturated. Dicyclohexylurea was present The solid was taken 
up in tetrahydiofijran (about 3 mL). and HQ gas in ether (1 M, 1 mL. 1 mmol) 
was added and a precipitate formed. The mixture was coticentrated to dryness, 
tetrahydrofuran (about 7 mL) was added and flie insoluble portion collected by 

30 filtration and washed with tetrahydrofuran and air dried. The product, 6-benzyl- 
5,7-dioxo-6,7-dihydio-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic add pyridin- 
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4-ylmethyl ester hydrocWoride was obtained as a Kght yellow soUd (0.0396 g), 

(33%). 

Caicd for C20H15N3O4S HCl: 

C, 55.88; H, 3.75; N. 9.77. 
Foun± C, 55.49; H. 3.92; N, 9.60. 

EXAMPLE4 

6.Beii^l-5,7^oxo-d,7^iihydnH5H-tliiazolo[3^]pyriin^^ 

add benzylamide 

To a solution of the product from Example 1, Step D. namely 6-ben2yl- 
thiazolo[3,2-c]pyrimidine-5.7-dione, (550 mg. 2.13 mmol) in THF (5 mL) was 
added LiN(TMS)2 (3.0 mL, 1.0 M. 3.0 mmol), and the resulting solution was 
stirred at -78*C for 30 minutes. Neat benzyUsocyanate (0.34 mL, 2.77 mmol) was 
added dropwise, and the reaction was stirred at -78°C for 30 minutes and 
quenched by addition of NH4CI solution. After extraction with EtOAc, the 
organic layers were combined and washed with brine, dried, filtered and 
concentrated in vacuo. The residue was purified using flash chromatography to 
give the desired product as a yellowish soUd (became white after trituration with 
1:1 hexane/EtOAc. 0.123 g. 15%). Rf = 0.35 (1:1 hexane^OAc); NMR 
(dg-THF) 8 8.16 (s. IH), 7.99 (S. IH), 7.06-7.32 (m. lOH), 5.88 (S. IH). 4.96 (S. 

2H). 4.38 (d, 2H, J = 5.6 Hz); MS (ACPI), m/z 392.4 (M++1). 
Calcd for C21H17N3O3S1: 

C, 64.44; H, 4.38; N, 10.73. 
Found: C, 63.95; H, 4.46; N, 10.72. 

EXAMPLE 5 

6-Benzyl-2-(l-hydroxy-3-phenyl-propyl)-thia2olo[3^]pyriiiiidine^,7-^OTO 

To a solution of the product from Example 1, Step D, namely 64)enzyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (720 mg, 2.79 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (3.91 niL. 1.0 M, 3.91 mmol), and the 
resulting solution was stirred at -78°C for 30 minutes. Neat hydrocinnamaldehyde 
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(0.5 mL, 2.77 mmol) was added dropwise, and the reaction was stkred at -78*0 
for 30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layos woe combined and washed with brine, dried, filtaed 
and concentrated in vacuo. The residue was purified using flash chromatograpy to 
5 give the desired product as a yellowish oil (450 mg, 45%). Rf » 0.60 

(1:1 hexane/EtOAc); NMR (dg-THF) -7.47 (d, IIH). 5.92 (S, IH), 5.14 (S. 
2H), 4.64 (t. IH), 2.70 (m. 2H), 2.01 (m, 2H); MS (ACPI), m/z 393.0 (M++1). 

EXAMPLE6 

(»-Benzyl-5,7-dioxo-6,7-dihydro-5H-thia2oIoI3^]pyrii^ 
add biphenyI-4-ylaniide 

To a solution of the product fiom Example 1, Step D, namely 6-b«i2yl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (380 mg, 1.47 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.2 mL, 1.0 M, 2.2 mmol), and the resulting 
solution was stirred at -78°C for 30 minutes. Neat 4-biphenylisocyanate (507 mg, 
2.06 mmol) was added dropwise, and the reaction was stined at -78°C for 
30 minutes and quenched by addition of NH4CI solution. After extraction with 
EtOAc, the organic layers were combined and washed with brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chromatography 
to give the desired product as a white solid, 0.400 g (60%). Rf = 0.80 

(1:1 hexane/EtOAc); iH NMR (DMSO) 8 10.61 (s, IH), 8.90 (S, IH), 
7.21-7.90 (m, lOH), 6.26 (S, IH), 5.13 (S, 2H); MS (AC3*I+), m/i 454.2 (M++1). 

EXAMPLE7 

6-BeiizyI-2-(hydroxy-phenyl-methyl)-thiazolo[3^c]pyriiiiidine>5,7-dione 

To a solution of the product fix)m Example 1, Step D, namely 6-benzyl- 
25 thiazolo[3,2-c]pyrimidine-5,7-dione (490 mg, 1.90 mmol) in THF (5 mL) was 
added lithiumhexamethyldisilazane (2.66 mL, 1.0 M, 2.66 mmol), and the 
resulting solution was stirred at -78**C for 30 minutes. Benzaldehyde (0.39 mL, 
3.80 mmol) was added dropwise, and the reaction was stirred at -78*'C for 
30 minutes and quenched by addition of NH4CI solution. After extraction with 
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EtOAc, the organic layers were combined and washed wift brine, dried, filtered 
and concentrated in vacuo. The residue was purified using flash chroniatogrq>y to 
give the desired product as a yeUowish oil (200 mg, 29%). Rf = 0.31 
(1:1 hexane/EtOAc); 1h NMR (dg-THF) 6 7.47 (d, lOH), 5.92 (S. IH). 5.14 (S, 
5 2H); MS (ACPD, m/z 365.0 (M++1). 

EXAMPLES 

6-Beii2yl-2-(3-phenyl-propionyl)-thia2olo[3^]pyriiiiidine-5,7-dione 

To a solution of 6-benzyl-2-(l-hydroxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyrimidine-5,7-dione (230 mg, 0.59 mmol) in toluene was added 
10 activated Mn02 (10 equivalents). The reaction was refluxed for 30 minutes while 
removing water using a Dean-Staik trap. The reaction was then cooled to room 
temperature and purified using flash chromatography to give the desired product 
as a yellow solid (190 mg, 83%). Rf = 0.30 (2:1 hexane/EtOAc); NMR 
(CDCI3) • 8.24 (s, IH), 7.20-7.55 (m, lOH), 5.96 (s, IH), 5.13 (s, 2H), 2.98 (m, 

15 4H); MS (ACPI+), m/z 381.2 (M++1). 

EXAMPLE9 

6-Benzyl-5,7-dioxo-6,7-dlhydro-5H-thiazolo[3>c]pyiiiiiidine-2-cart)Oxyte 
add (pyridiii-4>3lmethyl)-amide hydrodiloride 

TTie product from Example 3, Step B, namely 6-benzyl-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid, (0.280 g, 
0.93 mmol), 4-aminomethylpyridine (0.149 g, 138 mmol), 
1-hydroxybenzotriazole hydrate (0.130 g, 0.96 mmol), dichloromethane (40 mL) 
and dunethylfoimamide (about 3 mL) were stined at 0°C, and 
dicyclohexylcarbodiimide (0.204 g, 0.99 nrniol) was added all at once, and the 

25 reaction mixture was stirred overnight at room tempoature. The reaction mixture 
was concentrated to dryness with minimal heating, partitioned between ediyl 
acetate (about 400 mL) and sodium bicarbonate solution. The layers were 
separated, and the organic layer was washed with brine, dried av&r magnesium 
sulfate, filtered, and concentrated. The residue was filtered through silica gel 

30 (70-230 mesh) using tetrahydrofuran as eluant. The product-enriched fractions 
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were taken up in tetrahydrofiiran and treated with excessliydrogen chloride gas in 
diethyl ether. The mixture was concentrated to dryness, and diettiyl ether was 
added and the insoluble material coUected by filtration. The solid was washed 
with tetrahydrofiiran and dried in vacuo to give the product, 0.055 g. 
5 Calcd for C20H16N4O3S1 HCl H2O: 
C, 54.50; H,4J3;N, 12.46. 
Found: C. 54.66; H, 4.19; N, 12.08. 

EXAMPI£10 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dmydro-5H-tliiazolo[3^]pyriim 
10 2-carboxyUc acid 3-fluoro-beiizylaiiiide 

The product fi-om Example 2, Step D, namely benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione, (0.276 g (crude), 1.01 mmol) was taken up in 
tetrahydrofiJian (40 mL) and the solution cooled to -70°C. A solution of 1 M 
litiiiumhexamethyldisilazane in tetrahydrofiiran (1.5 mL, 1.5 mmol) was added. 

15 The reaction mixture was stirred for 3 minutes at -69*0, and tiien neat 

S-flubrobenzyl isocyanate (03 mL, 2.3 mmol) was added all at once. The mixture 
was stirred 12 mmutes at -70'C. The reaction was quenched with ammonium 
chloride solution and partitioned between ethyl acetate (200 mL) and sodium 
bicarijonate solution. The layers were separated, die organic layer washed with 

20 brine, dried (magnesium sulfate) and concentrated to an orange oil. The oil was 
chromatographed on silica gel (70-230 mesh) using 7:3, then 2:1, hexanes/ethyl 
acetate then ethyl acetate as eluant. The product enriched fractions w«e 
concKitrated and chromatographed again using 7:3, hexanes/etiiyl acetate as 
eluant. The product was obtained upon trituration with diethyl ethec/hraianes, 

25 0.0085 g. iH-NMR (CDCI3) 5 7.95 (s. IH), 7.37 (d, 2H), 7.2-7.4 (m, 5H), 7.26 (d, 
IH), 7.01 (bd, IH), 6.47 (bt, IH), 5.14 (s, 2H), 4.54 (d, 2H), 1.98 (s. 3H). 
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EXAMPLEll 

6-Beiizoyl-5,7-dioxo-6,7-dihydro-5H-tUazolo[3^<]pyrim 
acid benzylamide 

(2,6-dioxo-l923,6-tetrahydropyriiiudine-4«yl-suIfanyl^^^ 
dimethylacetal 

Step A: A suspension of 6-chIon>-lH-pyrimidine-2,4-dione (10.0 g, 
68.3 nunol) was suspended in dimethylfomiamide (80 mL) at 40°C. The heat 
source was removed, and ground sodium hydrogen sulfide (17.3 g, 308 mmol) 
was added in portions. The temperature was maintained at 40^*0 for 30 minutes, 
then bromoacetaldehyde dimethylacetal (36 mL, 308 mmol) was added. The 
suspension was stirred and heated at 40^C for 18 hours. At the md of the reaction 
time, the dimethylfonnamide was removed by vacuum distillation. The residue 
was triturated with ethyl acetate (100 raL) for 1 hour. The resulting solid was 
isolated by filtration. The solid was triturated with water (100 mL), filtered, and 
rinsed with water. The solid was dried in a vacuum at 50°C for 18 hours to give 
5.90 g (37%) of (2,6-dioxo-l,2,3,6-tetrahydropyrimidine-4-yI-sulfanyl)- 
acetaldehyde dimethyl acetal. ^H- NMR (DMSCW5) 6 11.22 (s, IH), 10.92 (s, 

IH), 5.43 (s, IH), 4.53 (t,lH), 3.31 (d, 3H), 3.27 (d,3H), 3.18 (d, 2H); MS 
(APCI-)m/z231, 199, 143. 

Thiazolo[3^-c]pyrimidine-5»7-dione 

Step B: To a suspension of (2,6-dioxo-l,23,6-tetrahydropyrimidine-4-y]- 
sulfanyl)acetaldehyde dimethyl acetal (5.90 g, 25.4 mmol) in acetonitrile 
(400 mL) was added trimethylsilyl iodide (7.2 mL, 50.6 mmol). The mixture was 
refluxed for 4 hours. The mixture was cooled (ice bath) and isolated by filtration. 
The solid was rinsed twice with cold acetonitrile, then vacuum dried at 40^C to 
give 4.08 g (96%) of thiazolo[3,2-clpyrimidine-5,7-dione. 
iH-NMR (DMSO-rf^) 6 11.48 (s, IH), 7.55 (d, IH), 6.94 (d, IH), 5.97 (s, IH); 
MS(APCI+)/»/2l69. 
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6-BeiizoyI-tfaiazolo[3^c]pyriinidine-5»7-dione 

Step C: To a suspension of thiazolo[3;2-c]pyriimdine-5,7-dione (0.506 g, 
3.01 mmol) in tetrahydrofuian (20 mL) was added dusopropylethylamine 
(0.78 mL, 4.5 mmol) followed by benzoyl cWoride (0.52 mL, 4.5 mmol). The 

5 mixture was stirred at room temperature for 22 hours. The reaction was filtered, 
and the isolaled solid rinsed with ethyl acetate. The combined filtrate was washed 
with aqueous sodium bicarixMiate, dried (Na2S04), and ev^orated to an oil. The 
oil was triturated (hexaneiethyl acetate, 1:1). The resulting solid was purified by 
flash chromatography (silica gel, dichloromethane:ethyl acetate, 17;3) to give 

10 336 mg (41%) of product. TLC Rf = 0.42 (CH2Cl2:EtOAc, 9:2); iR- NMR 

(DMS0-d5) 8 8.05 (d, 2H), 7.76 (q, IH). 7.65 (d, IH), 7.55-7.64 (m. 2H), 7.08 (t, 
IH), 6.24 (s, IH); MS (APCI+) nUz 273. 189, 169. 
Calcd for C13H8N2O3S: 

C, 57.35; H, 2.96; N, 10.29. 

15 Found: C, 57.39; H, 2.62; N, 10.09. 

6-Bettzoyl-5,7-dioxo-6,7-dihydn).5H-thiazoloI3^c]pyriinidine-2^boxyUc 

add benzylamide 

Step D: Lithium hexamethyldisilazane (1.7 mL, 1 M in THF, 1.7 mmol) 
was added to a solution of 6-benzoyl-thia2olo[3,2-clpyrimidine-5,7-dione 

20 (0.319 g, 1.14 mmol) in tetrahydrofiiran (25 mL), under nitrogen at -72*0. After 
3 minutes, benzyl isocyanate (0.49 mL, 4.0 namol) was added. The reaction was 
stirred 15 minutes, then aqueous ammonium chloride was added and the reaction 
allowed to warm to room temperature. The reaction was partitioned between 
EtOAc and water. The organic layer was washed with brine, dried (Mg SO4), and 

25 ev^orated to a glass. The residue was trimrated with hexane:EtOAc, 1:1, and tiie 
resulting solid was chromatrographed on silica gel eluting with hexanes:THF, 1:1. 
The isolated product was triturated with diethyl etiier to give 81 mg (18%) of 
6-ben2oyl-5,7-dioxo-6,7-dihydn).5H-thiazoloI3,2-c]pyrimidine-2-aBboxyiicacid 

benzylamide: mp 204-207*C (dec.); TLC Rf = 0.34 (CH2Cl2:EtOAc 9:2); 
30 iH-NMR (DMSO-d(5) 5 9.37 (t, IH), 8.53 (s, IH), 8.08 (d, 2H). 7.58 (t, 2H), 
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7.35-7.23 (m, 5H), 6.28 (s, IH), 4.42 (d, 2H); MS (AP-) m/z 404, 323. 300, 271, 
257.231. 

Calcd for C20H15N3O4S: 

C, 62.21; H. 3.73; N, 10.36. 
Found: C, 62.09; H, 3.82; N. 9.93. 

EXAMPLE 12 

6.(3,4-Dichlorobenzyl)-5,7-^oxo-6,7-dmydro-5H-thiazoloI3>c]py^ 
2-carboxyIic add ben^lamide 

6.(3,4-DichloTObenzyl>thiazoIo[3,2-c]pyriinidine-5,7^one 

Step A: To a solution of thiazolo[3,2-c]pyiiniidine-5,7-dione (1.0 g. 
5.95 mmol) in dimethylfoimamide (20 mL) was added cesium carbonate (2.9 g, 
9.1 nunol). The mixture was stirred at room temperature for 15 minutes. To the 
mixture was added 3.4-dichlorobenzyl chloride (1.2 mL. 8.9 mL) and the reaction 
stiired at room temperature for 20 hours. The dimethylformamide was removed by 
vacuum distillation at 60°C. The residue was triturated with EtOAc. The filtrate 
was evaporated, and the resulting solid was purified by flash chromatography on 
siUca gel eluting witii CH2Cl2:EtOAc. 19:1 to give 1.252 g (64%) of 
6-(3,4-DichlorobenzyI)-tiiia20lo[3,2-c]pyrimidine-5,7<lione.TLC 
Rf = 0.30 (CH2Cl2:EtOAc 19:1); iR-NMR (DMS0-d5) 5 7.61 (d, IH), 7.56 (s, 
IH), 7 J4 (d. IH), 7.28 (d, IH). 7.00 (d, IH), 6.19 (s, IH), 4.99 (s, 2H); MS 
(APa+) m/z 331, 329, 327. 

6.(3,4-Dichlorobeiizyl)-5,7-dioxo-6J-dmydro-5H-thiazolo[3>clpyriniidine. 

2<arboxyUc acid benzylamide 

Step B: Lithium hexamethyldisilazane (0.7 mL, 1 M in THF, 0.7 mmol) 
was added to a solution of 6-(3,4-dichlorobenzyl)-thia2olo[3,2-c]pyriniidine- 
5.7-dione (0.233 g, 0.68 mmol) in tetrahydrofuran (10 mL), untornitro^ at 
-72''C. After 3 minutes benzyl isocyanate (0.25 mL, 2.0 mmol) was added. The 
reaction was stirred 15 minutes, tiien aqueous ammonium chloride was added and 
the reaction allowed to warm to room temperature. To the reaction was added 
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EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(ti&2 evaporated to an oil. The residue was triturated with 

hexanedEtOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatrographed on silica gd eluting with hexaneitOAc, 1:1. The isolated 

5 product was triturated with diethyl ether and dried in vacuum at 45°C to give 
18 mg (5.6%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic add benzylamide: mp 216-217'* C; TLC 
Rf = 0.23 (hexane:EtOAc, 1:1); iH-NMR (DMSO-d(j) 8 9.34 (t, IH), 8 JO (s, IH), 
7.56 (s, IH), 7.54 (d. IH), 7.35-7.25 (m, 6H), 6.22 (s. IH). 4.99 (s, 2H), 4.41 (d, 

10 2H); MS (APa+) m/z 463, 462, 460, 329, 327, 233. 
Calcd for C21H15CI2N3O3S: 

C, 54.79; H, 3.28; N, 9.13. 
Found: C, 54.71; H. 3.06; N. 8.93. 

EXAMPLE 13 

15 6-(4-Chloroben2yl)-5,7-dioxo-6,7.dihydro-5H-thiazolo[3^clpyrimidine- 
2^»rboxyUc acid benzylamide 

6-(4-Chlorobenzyl)-thlazolo[3^-c]pyrimidine-5,7-dione 

Step A: To a solution of thiazolo[3,2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 mmol) in dimethylformamide (10 mL) was added cesium carbonate (1.47 g, 

20 4.5 mmol). The mixture was stirred at room temperature for 20 minutes. To the 
mixture was added 4-chlorobenzyl chloride (0.725 g, 4.5 mL) in 
dimethylformamide (2 mL), and the reaction was stirred at room temperature for 
23 hours. The dimethylformamide was removed by vacuum distillation at 6ff*C. 
The residue was triturated with EtOAc. The filtrate was evjqjorated, and the 

25 resulting solid was purified by flash chromatography on silica gel eluting with 
CH2Cl2-EtOAc, 9:1 to give 437 mg (50%) of 6-(4-chlorobenzyl> 
thiazolo[3,2-c]pyrimidine-5,7-dione: mp 152-153.5; TLC 
Rf = 0.51 (CH2Cl2:EtOAc 17:3); Ifl-NMR (DMSO-dg) 8 7.60 (d, IH), 
7.36-7.730 (m, 4H), 7.00 (d, IH). 6.19 (s, IH). 4.99 (s, 2H); MS (APa+) m/z 

30 296.295,294,293. 
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Calcd for C13H9CIN2O2S: 

C, 53.34; H, 3.10; N, 9.57. 
Found: C, 53.22; H, 3.31; N, 9.31. 

6-(4-Chlorobenzyl>5J-dioxo.6,7-dihydKH5H.thia2olo[3>c]pyriiiud^ 

5 2-csa:hoxyUc acid benzylamide 

Step B: lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 nunol) 
was added to a solution of 6-(3,4-dichlorobenzyl)-tiiiazolo[3,2-c]pyriniidine- 
5,7-dione (0.188 g, 0.64 mmol) in tetrahydiofaian (20 mL) under nitrogen at 
-72'»C. After 3 minutes benzyl isocyanate (0.28 mL, 2.2 mmol) was added. The 

10 reaction was stirred 20 minutes, then aqueous ammonium chloride was added, and 
the reaction allowed to warm to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed, and the organic layer was dried 
(Na2 SO4) and evaporated to foam. Hiis was chromatrographed on silica gel 
eluting with hexanedEtOAc, 1:1. The isolated product was triturated twice with 

15 diethyl ether and dried in vacuum to give 108 mg (39%) of 6-(4-chlorobenzyl)- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidme-2-cariK)xylicacid 

benzylamide: mp >220° C; TLC Rf = 0.18 (hexane:EtOAc, 1:1); ^H-NMR 
(DMSO-de) 8 9.34 (t, IH), 8.50 (s, IH), 7.35-7.23 (m. 9H), 622 (s, IH), 4.99 (s, 
2H), 4.40 (d, 2H); MS (APa+) m/z 428, 426, 295, 293, 233. 
20 CalcdforC2iHi6ClN303S: 

C, 59.22; H, 3.79; N, 9.87. 
Found: C, 59.18; H, 3.37; N, 9.34. 



EXAMPLE 14 

6.(4-ChlorobenzyI)-S,7-dioxo-6,7.dihydro-5H-thia2oIo[3>c]pyrimidine- 
25 2H»rboxylic add 3,4-dichlorobenzylamide 

Lithium hexamethyldisilazane (0.96 mL, 1 M in THF, 0.96 mmol) was 
added to a solution of 6-(4-chlorobenzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione 
(0.188 g, 0.64 mmol) in tetrahydrofuran (20 mL), under nitrogen at -72'C. After 
3 minutes 3,4-dichlon)benzyl isocyanate (033 mL, 22 mmol) was added. The 
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reaction was stined 15 minutes, then aqueous ammonium chloride was added and 
die reaction allowed to warm to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
SO4) and evaporated to an oil. The residue was triturated with 

5 hmane£tOAc, 1:1. The resulting filtrate was evaporated to foam. This was 
chromatiogi^ed on silica gel eluting with hexane£tOAc, 1:1. The isolated 
product was triturated with diethyl ether and dried in vacuum at 45''C to pve 
77 mg (24%) of 6-(4-chlon)benzyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid 3,4-dichloro-benzylamide: 

10 mp 218-219» C; TLC Rf = 0.26 (CH2Cl2:EtOAc 17:3); iH-NMR (DMSOd^) 5 
9.37 (t, IH), 8.48 (s, IH), 7.60 (d, 1H),7.55 (s,lH), 7.36-7.27 (m, 5H), 6.23 (s. 
IH), 4.99 (s, 2H). 4.40 (d, 2H); MS (APa+) m/z 497. 495, 493. 303. 301, 295, 
293. 

Calcd for C21H14CI3N3O3S: 
15 C, 50.98; H, 2.85; N, 8.49. 

Found: C, 51.29; H, 2.86; N, 8.35. 



EXAMPLE 15 

6-(4.Pyridylmethyl)-5,7-dioxo-6,7-dihydro-5H-thiazolo[3>c]pyrimidine. 

2-carboxylic acid benzylamide hydrochloride 
20 6.(4-Pyridylmethyl)-thiazolo[3>c]pyrimidlne-5,74lone 

Step A: To a solution of thiazolo[3.2-c]pyrimidine-5,7-dione (0.505 g, 
3.00 mmol) in dimethylfonnamide (20 mL) was added sodium hydride (039 g, 
9.7 mmol, 60% oil dispersion) in small portions over 20 minutes. Over a 1-hour 
period, 4-bromomethylpyridine hydrobromide (0.92 g, 3.6 mmol) was added. The 
25 reaction was stined at room temperature for 90 minutes. Hat dimethylformamide 
was removed by vacuum distillation at 60*0. The residue was triturated with 
tetrahydrofuran (50 mL) for 16 hours. The mixture was filtered. The filtrate was 
evaporated, and the resulting solid purified by chromatography on silica gel 
eluting with CH2Cl2:THF, 2:1. There was recovered 277 mg (33%) of desired 

30 product: mp 174-176" C; TLC Rf « 0.24 (CH2Cl2:THF 2:1); IH-NMR (DMSO 
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de) 5 8.45 (d, 2H). 7.61 (d, IH), 7^ (d, 2H). 7.01 (d, IH), 6.21 (s, IH). 5.03 (s, 

2H);MS(AP+)m/z260. 

Calcd for C12H9N3O2S -0.2 H2O: 

C, 54.83; H, 3.60; N, 15.98. 
5 Found: C, 55.10; H, 3.60; N, 15.77. 

6-(4-FyrMylmetbyl^S,7-^ioxo-6,7Hlibydro-5H-thiazolo[3^]py^^ 
2-carboxylic add bcaizylamide 

Step B: lithium hexamethyldialazane (0.59 noL, 1 M in THF, 0.59 nunol) 
was added to a solution of 6-(4-pyridylniethyl)-thia2olo[3^-c]pyrimidine- 
5,7-dione (0.100 g, 0.39 mmol) in tetrahydrofuran (15 mL), under nitrogen at 
-72''C. After 3 minutes benzyl isocyanate (0.12 mL, 0.98 mmol) was added. The 
reaction was stirred 15 minutes, then aqueous ammoniimi chloride was added and 
the reaction allowed to warm to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was dried 
^a2 SO4) and evaporated to an oil. This was chromatrographed on silica gel 
eluting with CH2Cl2:THF, 2: 1 to give 75 mg (49%) of product This material was 
combined with other lots and chromatographed in the same manner prior to 
conversion to the hydrochloride salt IH-NMR (DMSO-dg) 5 9.34 (t, IH), 8.51 (s, 
IH), 8.46 (d, 2H), 7.35-7.23 (m, 7H), 6.25 (s, IH), 5.03 (s, 2H), 4.41 (d, 2H). 

20 6.(4-Pyridylmethy)-5,7-dioxo-6,7-dihydTO-5H-thiazoIo[3^c]pyriiiridine- 
2^rboxylic acid baizylanoide hydrochloride 

Step C: The product from Step B (0.115 g, 0.29 mmol) in tetrahydrofuran 
(30 mL), under nitrogen, was mixed with anhydrous hydrogen chlcnide in diethyl 
ether (0.5 mL, 1 M). The suspension was stirred at room temperature for 16 hours. 
25 The resulting solid was isolated by filti^tion and triuirated witii wat»- (0.5 mL) for 
30 minutes. The solid was isolated and dried in vacuum at room temperature for 
22 hours to give 95.2 mg (77%) of the hydrochloride monohydrate: mp > 210''C 
iH-NMR (DMS0-d(5) S 9.41 (t, IH), 8.72 (d, 2H), 8.55 (s, IH), 7.76 (d, 2H), 
7.35-7.25 (m, 5H), 5.20 (s, IH), 4.41 (d, IH); MS (APCI+) m/z 394, 393, 260. 



10 



15 
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Calcd for C20H16N4O3S • HCl • H2O. 

C, 53.75; H. 429; N, 12.54. 
Found: C, 54.06; H, 4.24; N, 12.51. 

EXAMPLE 16 

5 6.Benzyl-8-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyriinid^^ 

2-caii)0xylic add benzylamide 

Lithium hexamethyldisilazane (0.67 mL, 1 M in TEiF, 0.67 nimol) was 
added to a solution of 6-benzyl-8-methyl-tfaiazolo[3^"C]pyriinidine-5,7-dione 
(0.122 g, 0.45 mmol) in tetrahydiofuran (10 mL), under nitrogoi at -70**C. After 

10 3 minutes benzyl isocyanate (0 JO inL, 0.67 mmol) was added. The reaction was 
stirred 20 minutes, then aqueous anunonium chloride was added and the reaction 
allowed to warm to room temperature. Water was added and the mixture stirred 
overnight. To the traction was added EtOAc (50 mL). The layers were separated 
and the organic layer washed with brine, dried (tisqSO^), and evaporated to an 

15 oil. This material was chromatrographed on silica gel eluting with 

CH2Cl2*£tOAc, 9: 1. The isolated product was triturated with diethyl etfier and 

dried in vacuum at room temperature for 16 hours to give 62 mg (34%) of 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid benzylamide. mp ne-HS^C; TLC Rf = 0.33 (CH2Cl2:EtOAc 

20 9:1); iR-NMR (CDCI3) 6 7.90 (s, IH), 7.46 (d, 2H), 739-7.27 (m, 8H), 

6.10 (t. IH), 5.16 (s. 2H), 4,57 (d, 2H), 1.99 (s, 3H); MS (APa+) m/z406, 273. 
Calcd for C22H19N3O3S: 

C, 65.17; H, 4.72; N, 10.36. 
Found: C, 65.16; H, 4.76; N. 10.15. 

EXAMPLE 17 

6-Beiizyl-8-methyl-5jMUoxo-6,7-dihydro-5H-thia2olo[3^1pyriin^ 
2-carboxyIic acid 4-metho:grbeii2yIainide 

Lithium hexamethyldisilazane (0.83 mL, 1 M in THF, 0.83 mmol) was 
added to a solution of 6-benzy]-8-methyl-thiazolo[3,2-c]pyrimidine-S,7-dione 
(0.150 g, 0.55 mmol) in tetrahydrofuran (15 mL), under nitrogen at -73*C. After 
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3 minutes, 4-methoxybenzyI isocyanate (0^ mL, 1.9 mmol) was added. The 
reaction was stirred 20 minutes, then aqueous ammonium chlori<te was added and 
the reaction allowed to wann to room temperature. To the reaction was added 
EtOAc (50 mL). The water layer was removed and the organic layer was, dried 
(Na2S04) and evaporated to an oil. This mataial was chromatrographed on silica 
gel eluting with hexane:EtOAc, 2:1. The isolated product was triturated with 
diethyl ether and dried in vacuum at room temperature for 16 hours to give 
108 mg (45%) of 6-ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-methoxybenzylamide: mp 
160-162''C; tlx: Rf = 0.15 (hexane:EtOAc, 2:1); iR-NMR (DUSO-d^) 
8 9.23 (t,lH). 8.52 (s. IH). 7.29-7.20 (m. 7H). 6.88 (d. 2H), 5.03 (s. 2H). 4.33 
(d, 2H). 3.71 (s, 3H), 1.87 (s, 3H); MS (APa+) m/z 436, 273. 121. 
Calcd for C23H21N3O4S: 

. C, 63.43; H, 4.86; N, 9.65. 
Found: C, 63.35; H, 4.87; N, 9.51. 

EXAMPLE 18 

6-Ben2yl-8-methyi-5,7-dioxo-6,7-dihydn)-5H-thiazoIo[3^c]pyrimidine- 

2-carboxylic add 3,4-dichlorobenzylamide 

Borane-tetrahydrofuran complex (0.65 mL, 1 M in THF, 0.65 mmol) was 
20 added to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dioiie 

(0.178 g, 0.65 mmol) in tetrahydrofiiran (15 mL), undw nitrogen at -73''C. To this 
solution was added lithium hexamethyldisilazane (0.72 mL, 1 M in THF, 
0.72 mmol) was added. After 3 minutes 3,4-dichlorobenzyl isocyanate (0.30 mL, 
0.2.04 mmol) was added. The reaction was stimed 40 minutes, then 5% AcOH in 
25 EtOH was added and the reaction allowed to warm to room temperature. The 
solvent was evaporated in vacuum and the residue partitioned between EtOAc 
(50 mL) and water. The water layer was removed and the organic layer was, dried 
(Na2S04) and evaporated to a solid. The residue was triturated with diethyl ether 
ov^g^t. The resulting solid was chromatrographed on silica gel eluting with 
30 hexane:EtOAc, 1:1. The isolated product was triturated with diethyl ether and 
dried in vacuum at room temperature for 3.5 hours to give 94 mg (30%) of 
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6-benzyl-8-methyl-5,7-dioxo-6J-dihydn>-5H-thiazolo[3^-c]pyiimidine- 
2-caiboxylic acid 3,4-dichloroben2ylaniide: mp 180-182°C; TLC 
Rf = 0.33 (hexanerEtOAc 1:1); IR-NMR (DMSO-^tf) 89.35 (t, IH). 8.52 (d. IH), 
7J9 (s. IH), 7.55 (m. 6H). 7.28 (s. IH), 5.04 (s, 2H), 4.41 (d, 2H). 1.87 (s, 3H); 
5 MS (APa+) m/z 474. 273. 

Calcd for C22H17CI2N3O3S: 

C, 55.70; H. 3.61; N, 8.86. 
Found: C, 55.61; H, 3.79; N, 8.56. 

EXAMPLE 19 

10 6-BeiizyI-3-methyl-5J-dioxo-6,7-dihydro-5H-thiazolo[3>clp3Tiinidine^ 
2-cari)oxylic acid benzyl ester 

3.Benzyl-6-(2-oxopropylsuIfanyl)-lH-pyrimidine-2,4^ione 

Step A: Ground sodium hydrosulfide hydrate (2.36 g, 42 nunol) was added 
to 3-benzyl-6-chloro-lH-pyrimidine-2,4-dione (2.36g, 10 mmol) in 

15 dimethylfonnamide (12 mL), and the mixture was wanned to 45°C for about 
10 minutes and then chloroacetone (4.0 mL, 50 mmol) was added. The reaction 
mixture was stirred overnight at room temperature and was then partitioned 
between ethyl acetate (200 mL) and water (200 mL). The layers were separated, 
and the organic layer washed with water (2 xlOO mL) and dried over magnesium 

20 sulfate. The solution was filtered and concentrated to a yellow oil. The oil was 
chromatographed on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, 
v/v, as eluant. The product was obtained in several portions as a mixture of the 
ring-opened and aminal forms. The mixture was used directly in the next step. 

6-Baizyl-3-methyl-thiazolo[3;2-c]pyriniidine-5,7-dione 

25 Step B: A mixture of the ring-opened and aminal forms of 3-bOT2yl- 

6-(2-oxopropylsulfanyl>lH-pyrimidine-2,4-dione (0.746 g, 2.6 mmol), xylenes 
(35 mL), and a catalytic amount of p-toluenesulfonic acid was refluxed with 
removal of water using a Dean-Staik trap. The reaction mixture was refluxed 
overnight, concentrated to dryness, and partitioned between etiiyl acetate 

30 (150 mL) and sodium bicarbonate solution. The layers were separated, the organic 
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layer dried over magnesium sulfate, filtered and concentraied to a light brown 
soHd. The solid was triturated with hexanes/ethyl acetate to give the product as a 
tan soUd. 0.220 g. An additional 0.258 g was obtained by siUca gel filtration of the 
modier liquors. 
5 CalcdforCi4Hi2N202S: 

C, 61.75; H. 4.44; N, 10.29. 
Found: C, 61.59; H. 4.43; N, 10.1 1. 

6-Beiizyl.3-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIoP^]pyi™mdine- 

2- carboxyIic add boizyl ester 

10 Step C: The product fiom Step B, 6-benzyl-3-methyl-thiazolo[3,2- 

c]pyriinidine-5.7-dione, (0.220 g, 0.81 mmol) was reacted according to the 
procedure from Example 2, Step E, to give the product, 0.209g (63.7%) in 
2 portions. 

Calcd for C22H18N2O4S: 
15 C, 65.01; H, 4.46; N, 6.89. 

Found: C, 65.01 ; H, 4.47; N, 6.78. 

EXAMPLE 20 

6-Benzyl-5,7.dioxo-2^,6,7-tetrahydro-5fl-thiazolo[3>c]pyrimidine. 

3- carboxyIic acid benzyl ester 

20 2^-Dihydroxypropionic add benzyl ester 

Step A: To a solution of benzylacrylate (10 g, 61.7 mmol) in acetone 
(20 mL) and water (7 mL) was added morpholine N-oxide (8.6 g, 73.4 mmol). 
Osmium tetroxide (3 mL of a 2.5% solution in tertiary butanol) was added and the 
exothermic reaction moderated by cooling with an ice bath. The reaction was 

25 complete in 1 hour. A second portion of benzylacrylate (10 g, 61.7 mmol) and 
morpholine N-oxide (8.6 g, 73.4 nunol) was added and the reaction mixture 
stined at room tanperature. When the reaction was complete by TLC, sodium 
sulfite (10 g, 120 mmol) was added, and the mixture was stirred 0.5 hour. The 
reaction mixture was extracted with etiiyl acetate and washed witii 

30 IN hydrochloric add solution, brine, and dried over magnesium sulfate. The 
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solution was filtered, concentrated, and distOled (150*C at .1 nun Hg) to give 
18.09 g of the product as a colcffless oil. This was used directly in the next step. 

2>Dioxo-2/^[l,21oxathiolane-4-carboxyUc acid benzyl ester 

Step B: The product from Step A, namely 23-dihydroxypropionic acid 
5 benzyl ester (1.00 g, 5.7 mmol), in carbon tetrachloride (20 mL) was treated with 

thionyl chloride (0.39 mL, 536 mmol). Nitrogen gas was bubbled through the 

solution while refluxing. The reaction was complete in about 0.5 hour. 

Acetonitrile (10 mL), ruthenium chloride trihydrate (10 mg). sodium 

metaperiodate (1.64 g), and water (10 mL) were added and the mixture stirred 
10 0.5 hour. The reaction mixture was diluted with water and ether, and the ether 

layer dried over magnesium sulfate. The product was obtained as a solid upon 

filtration through a pad of silica gel; 1.163 g. 

CalcdforCioHioOfiS: 

C, 47.04; H, 3.96. 
15 Found: C, 46.51; H, 3.90. 

6-Beiizyl-5,7-dioxo-2^,6,7-tetrahydro.5H-thiazolo[3>clpyrimidine- 

3-carboxyIic add ben^l ester 

Step C: 3-Benzyl-6-chloro-lH-pyrimidine-2,4-dione (1.083 g, 4.59 mmol) 
in tetrahydrofuran (10 mL) was treated with potassium t-butoxide (1 M in 

20 tetrahydrofuran, 5.6 mL, 5.6 mmol) for 5 minutes. Then 2,2-dioxo- 

2/6-[l,2]oxathiolane-4-carboxylic acid benzyl ester (1.895 g, 7.34 mmol) was 
added in 1 portion. The reaction mixture was stirred for 2 hours at room 
tempoature and then concentiated in vacuo. Drying under high vacuum afforded a 
foam. The foam was dissolved in dimethylformamide and sodiumhydrosulfide 

25 (1.29g, 23 mmol) was added causing an exotherm. The reaction mucture was 
stirred 2 hours and then treated with 1 N HCl (20 mL) and extracted into ethyl 
acetate, washed with brine, dried over sodiimi sulfate, filtered and evaporated. The 
residue was chromatographed on silica gel using 40% ethyl acetate in hexanes 
then 70% ethyl acetate in hexanes to give the product; 0.656 g. 

30 CalcdforC2iHi8N204S: 
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C. 63.95; H, 4.60; N, 7.10. 
Found: C, 63.70; H, 4.70; N, 6.82. 

EXAMPLE 21 

6-Benzyl-5,7-dioxo-2^A7-tetrahydro-5H-thiazolo[3^clpyriinid^ 
5 2H»rbo:^lic acid pyridiD-4-yImethyl ester hydrochloride 

6-Beiizyl-5,7-dioxo.2^,6,7-tetrahydro.5H-thiazolo[3^c]pyriiiiidhie- 

2-carboxyIic acid 

Step A: To a solution of 6-benzyl-5,7-dioxo-23,6,7-tetrahydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid benzyl ester (1.68 g, 4.25 mmol) in a 

10 mixture of tetrahydrofuran (48 mL), methanol (14 mL), and water (14 mL) was 
added at room tenq)erature, lithium hydroxide hydrate (037 g, 8.8 nmiol). The 
reaction mixture was stirred 2 hours at room temperature and was partitioned 
between 1 N hydrochloric acid solution (100 mL) and etiiyl acetate (200 mL). The 
layers were separated, the organic layer washed with sodium chloride solution, 

15 dried over magnesium sulfate, filtered, and concentrated to an oil tiiat crystallized 
from dichlorometiiane/ethyl ether. The entire mixture was concentrated to dryness 
and triturated witii etiiyl ether and the solid collected by filtration; 0.833 g. An 
additional 0.632 g was obtained from the motiier liquors. 
Calcd for C14H12N2O4S: 

20 C, 55.26; H. 3.97; N. 9.21. 

Found: C, 55.16; H, 4.09; N, 8.75. 

6.Beiizyl-5,7-dioxo-2^,6,7-tetrahydro-5H-thiazolo[3^1pyrinridiiie- 
2<arboxylic add pyridin-4-yhnethyl ester hydrochloride 

Step B: To a solution of 6-benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (.305 g, 1 mmol), 

4-hydroxymethylpyridine (0.160 g, 1.47 mmol), 4-dimetiiylamino pyridine 
(0.043 g, 0.35 mmol), and tetrahydrofuran (20 mL) at 0°C was added 
dicyclohexylcarbodiimide (0.224 g, 1.08 mmol), and the mixture was stirred 
5 days at room temperature. Hie reaction mixture was concentrated to dryness, 
30 partitioned between ediyl acetate (200 mL) and water (100 mL), the layers 
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separated, dried over magnesium sulfate, filtojed, and concentrated. Some 
material was insoluble in both layers and was collected by filtration. Hiis solid 
was treated with HCl gas in diethyl ether (1 M) and the insoluble material 
collected by filtration; 0.129 g. 
5 Calcd for C20H17N3O4S • HCl • .5H2O: 
C, 54.48; H, 4.34; N, 9.53. 
Found: C, 54.26; H. 4.31; N, 9.35. 



EXAMPLE 22 

6-Benzyl-5,7-dioxo-2^,6,7-tetrahydro-5H-tWaaolo[3^]pyrimidine- 
10 2-carboxylic acid (pyridin-4-ylmethyl)-amide 

To a solution of 6-benzyl-5,7-dioxo-2,3.6,7-tetrahydro-5H- 
thiazolo[3^-clpyrimidine-2-caiboxylic acid (.304 g, 1 mmol), 
4-aminomethylpyridine (0.115 g, 1.06 mmol), 1-hydroxybenzotriazole hydrate 
(0.140 g, 1.04 mmol), tetrahydrofuran (20 mL) and dimethylformamide (8 mL) at 

15 room temperature was added l.[3-dimethylamino)propyl]-3-ethylcaibodiimide 
hydrochloride (0.201 g, 1.05 mmol) and the mixture was stiired 5 days at room 
temperature. The reaction mixture was concentrated to dryness, partitioned 
between ethyl acetate (200 mL) and water (100 mL), die layers separated, dried 
over magnesium sulfate, filtered, and concentrated to a yellow oil. The oil was 

20 triturated with hexanes/ethyl acetate and the resulting solid collected by filtration; 
0.198 g. 

Calcd for C20H18N4O3S • .SHjO: 

C, 59.54; H, 4.75; N, 13.89. 
Found: C, 59.85; H, 4.71; N, 13.97. 

25 EXAMPLE 23 

6-Beiizyl-lA7-trioxo-1^3^»6,7-hexahydro-l/4-thiazolo[3;S<]pyrimid^ 

3-carbo:^lic acid benzyl ester 

A mixture of 6-benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester (2.55 g, 6.46 mmol), 4A molecular 
30 sieves (3 g) in dichloromethane 150 mL was stirred at O'C. m-Chloroperb«izoic 
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acid (2.53 g, 15.2 mmol) was added in 3 portions at 0, 2, and 14 hours. After 
20 houre the reaction was filtered, concentrated, and taken up in ethyl acetate. The 
organic layer was washed with sodium bicarbonate solution (2 x 200 mL), brine, 
and dried over magnesium sulfate. The mixture was filtered, concentrated, and 
5 chromatographed on silica gel eluting with 5% acetone in dichloromethane to 
afford the title compound (1 .69 g, 64%). 
Calcd for C21H18N2O5S: 

C. 61.45; H, 4.42; N, 6.83. 
Found: C, 6131; H, 4.44; N, 6.69. 

EXAMPLE 24 

6-BenzyI-8-methyl-5,7-dioxo-6,7-dihydro-SH-thiazoIo[3^]pyi1midtaie- 

2- carbotbioic acid benzylamide 

Lithium hexamethyldisilazane (0.8 mL, 1 M in THF, 0.8 mmol) was added 
to a solution of 6-benzyl-8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (0.136 g, 
0.50 mmol) in tetiahydrofuran (20 mL), under nitrogen at -68°C. After 3 minutes 
benzyl isotiiiocyanate (0.20 mL, 1.5 mmol) was added. The reaction was stirred 

* 

14 minutes, then aqueous ammonium chloride was added and the reaction allowed 
to warm to room temperature. To tiie reaction was added EtOAc (200 mL). The 
layers were separated and the organic layer washed with brine, dried over 
magnesium sulfate, and evaporated to an orange oil. This material was 
chromatrographed 2 times on silica gel eluting witii hexanes£tOAc, 7:3, to give 
the product as a yellow solid; 0.045 g. 
Calcd for C22H19N3O2S2: 

C. 62.69; H, 4.54; N,9.97. 
Found: C, 62.38; H, 4.48; N, 9.51. 

EXAMPLE 25 

6-Benzyl-3-^oxy-23-dihydroH)xazoloP^]pyiiaaidine-5y7<4ione 

3- Benzyl-6-(2^diethoxy-ethoxy)-lH-pyrimidine'2/tHlione 

Step A: A solution of the sodium alkoxide of 2-hydroxyacetaldehyde 
30 diethyl acetal was prepared ftom sodium hydride (1.74 g (60% in mineral oil. 
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43.5 mmol)) and 2-hydioxyacetaldehyde diethyl acetal (5.4 g, 40.3 mmol) in 
dimethylfoimamide (40 mL) at room temperature. The alkoxide solution was 
wanned to 50*C and then 3-benzyl-6-chIoro-lH-pyrimidine-2,4-dione (4.70 g, 
20 mmol) was added, and the mixture was heated to SCC overnight and then was 

5 heated to 1 10*0 oveniight A second portion of alkoxide (from 2.70 g alcohol and 
0.97 g sodium hydride (60% in mineral oil)) in dimethylfoimamide (10 mL) was 
added, and the reaction mixture was stined overnight at 1 10*C. The reaction 
mixture was cooled, concentrated, and partitioned between ethyl acetate (400 mL) 
and sodium bicarbonate solution (400 mL). The layers were separated, the organic 

10 layer washed with water (2 x 100 mL), brine (100 mL), and dried over magnesium 
sulfate, filtered, and concentrated to an oil. The oil was filtered through silica gel 
(70-230 mesh) using tetrahydroftiran as eluant and was then filtered through silica 
gel (70-230 mesh) again using ethyl acetate as eluant. Several portions of product 
were obtained. ^H-NMR (CDCI3) 5 8.93 (bs, IH), 7.22-7.44 (m, 5H), 5.10 (s, 

15 IH), 5.05 (s. 2H), 4.76 (t. IH), 3.98 (d, 2H), 3.69-3.78 (m, 2H), 3.55-3.63 (m, 
2H), 1.22 (m, 6H). 

This material was used directly in the next step. 

6-Benzyl-3-ethoxy-2^dihydro-oxazoIo[3^-c]pyrimldine-5,7-dione 

Step B: A mixture of 3-benzyl-6-(2,2-diethoxy-ethoxy)-lH-pyrimidine- 

20 2,4-dione (3.14 g, 9.4 mmol), xylenes (70 mL), and a catalytic amount of 

p-toluenesulfonic acid hydrate was heated to reflux employing a Dean-Stark trap. 
After 4 hours, no starting material remained. The reaction mixture was 
concentrated to dryness and die oil/gum taken up in ethyl ac^te (200 mL) and 
was washed with sodium bicarbonate solution, dried over magnesium sulfate, 

25 filt»ed and concentrated to a brown dl/gum. Upon addition of etiiyl acetate a 
small amount of precipitated formed and was collected; 0.036 g. ^H-NMR 
(pmo-de) 5 8.93 (bs, IH), 7.1-7.3 (m, 5H), 5.96 (d, IH), 4.83 (dd, 2H), 
4.6-4.8 (m, 2H), 3.67-3.85 (m, 2H), 1.09 (t, 3H). 
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EXAMPLE26 

6-Beitgrl-3-methyl-5,7.dioxo-6,7-dmydi^5H-thiazoto[3^]pyrlini 

2<art>oxylic add methyl ester 

Step A: Ground sodium hydrosulfide hydrate (435g, 78 mmol) was added 

5 to 3-benzyl-6-chloro-lH-pyrimidine-2,4-dione (4.72 g, 20 mmol) in 

dimethylfonnamide (15 mL), and the mixture was wanned to 44*0 and then neat 
niethyl-2-chloioacetoacetate (10 mL. 82 mmol) was added in portions over about 
10 minutes. The reaction mixture was stirred 0.5 hour at 50**C and was then 
partitioned between ethyl acetate (450 mL) and sodium bicarbonate solution 

10 (100 mL) and water (200 mL). The layers were separated and the organic layer 
washed with water (2 x 200 mL) and brine (100 mL) and dried over magnesium 
sulfate. The solution was filtered and concentrated and triturated with 
hexanes/ethyl acetate, 1:1, v/v, and the solid collected by filtration, 2.17 g. 
A second crop was obtained from the mother liquors, 0.68 g, (41%). MS (APCI+) 

15 nUz (%): 349.1(100), 317.1(50). 

Step B: The product from Example 26, Step A, (0.837 g, 2.4 mmol) was 
heated to reflux in toluene (50 mL) in the presence of a catalytic amount of para- 
toluenesulfonic acid hydrate enq)loying a Dean-Stark trap for the azeotropic 
removal of methanol. The reaction mixture was refluxed 9 hours then 

20 concentrated to an oil. The oil was filtered through silica gel (70-230 mesh) using 
hexanes/ethyl acetate, 12:1, v/v as eluant. The product, 6-benzyl-3-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid methyl 
ester, was obtained as a white solid, 0.142 g (18 %). MS (APCI+), m/z (%): 
331.1(100). 

25 EXAMPLE 27 

6.Benzyl-8-methyl-5,7-dioxo.6,7-dihydro-5H-thiazolo[3^c]pyrimidine- 

2-carboxyUc add 2,4-dichloro-benzylamide 

Employmg tiie procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (0272g, 1.0 mmol) was taken up in 
30 tetrahydrofuran (10 mL) and Uthium hexamethyldisilazane (1.5 mL, 1 M in 

tetrahydrofuran, 1.5 mmol) was added at -78°C, and the reaction was allowed to 



wo 02/064599 



PCT/IB02/00313 



-93- 

proceed for 3 minutes; then 2,4-dicWorobenzyl isocyanate (0.5 mL, 3.4 mmol) 
was added, and the reaction was stirred for 15 minutes at -78*C, animonium 
chloride solution was added, and the reaction mixture was partitioned between 
ethyl acetate and brine. The layers were separated, the organic layer was dried 

5 over magnesium sulfate, filtered, and cwicentrated. The residue was 

chiomatographed on silica gel using hexanes/ethyl acetate, 65:35, v/v as eluant to 
give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid 2,4-dichloro-benzylamide, as a white 
solid upon trituration with hexanes/ethyl acetate, 100 nag (21%). MS (APCI+), 

10 m/z (%): 476.1(60), 474.1 (80) 273.1 (100). 

EXAMPLE 28 

6-Beiizyl-8-methyl-5,7.dioxo-6,7-dihydro-5H-thia2olo[3^]pyrimidine- 
2-carboxylic acid 3-methyl-benzylamide 

En^)loying the procedure of Example 2, Step E, 6-ben2yl-8-methyl- 

15 thiazolo[3,2-c]pyrimidine-5,7-dione (0.272g, 1.0 mmol) was taken up in 

tetrahydrofuran (10 mL), and lithium hexamethyldisilazane (1.5 mL, 1 M in 
tetrahydrofuran, 1.5 mmol) was added at -78''C, and the reaction was allowed to 
proceed for 3 minutes; then 3-methylbaizyl isocyanate (0.35 mL, 2.7mmol) was 
added, and the reaction was stirred for 15 minutes at -78''C, ammonium chloride 

20 solution was added, and tiie reaction mixture was partitioned between ethyl 
acetate and brine. The layers were separated, tfie organic layCT was dried over 
magnesium sulfate, filtered, and concentrated. The residue was chromatographed 
on silica gel using hexanes/ediyl acetate, 65:35, v/v as eluant to give tiie product, 
6-ben2yI-8-metiiyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3,2-c]pyrimidine- 

25 2-caiboxylic acid 3-methyl-benzylamide, as a white solid i^hmj tritiiration with 
hexanes/ethyl acetate, 120 mg (29%). MS (APa+). m/z (%): 420.1(100), 
273.1 (75). 
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EXAMFLE29 

6-Beiizyl.2-(l-hydroxy-3.phenyl-anyl)-8-methyl-thia2olo[3;8^:]p3a^ 
5,7-dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
5 thiazolo[3^-c]pyriniidine-5,7-dione (0.407 g, 1.5 mmol) was taken up in 
tetrahydrofuran (12 mL) and litiiium hexamethyldisilazane (3.2 mL, 1 M in 
tetrahydiofuran, 3.2 mmol) was added at -72*'C and the reaction was allowed to 
proceed for 3 minutes, then trans-dnnamaldehyde (0.5 mL, 4.0 mmol) was added, 
and the reaction was stined for 15 minutes at -72*C, ammonium chloride solution 
10 (3 mL) was added, and the reaction mixture was allowed to slowly warai to room 
temperature and was then partitioned between ethyl acetate (150 mL) and brine 
(50 mL). The layers were separated, the organic layer was dried over magnesium 
sulfate, filtered, and concentrated. The residue was chromatographed on silica gel 
using hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
15 2-(l-hydroxy-3.phenyl-allyl)-8-methyl-thiazolo[3,2-c]pyrimidine-5.7-dione, 
24.8 mg (4.1%). MS (APCI+). m/z (%): 405.1(100). 

EXAMPLE 30 

6.Bai?yl-8.methyl-S,7.dioxo-6,7-dihydro.SH-thiazolo[3^c]pyrimidine- 
2-carboxylic add 4*fluoro-benzylamide 

20 Procedure 1: 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione (0.407 g, 1.5 mmol) was taken up m 
tetrahydrofuran (40 mL) and lithium hexamethyldisilazane (1.8 mL, 1 M in 
tetrahydrofuran, 1.8 mmol) was added at -72°C, and die reaction was allowed to 

25 proceed for 3 minutes; then 4-fluorobenzyi isocyanate (0.336 g, 2.2 mmol) in 

tetrahydrofuran (0.5 mL) was added, and the reaction was stirred for 14 minutes at 
-72*C, ammonium chloride solution (2 mL) was added, and tiie reaction mixture 
was allowed to slowly warm until die ice in die reaction flask melted. Hie reaction 
mixture was diluted witii etiiyl acetate (50 mL) and washed with brine (50 inL). 

30 The layers were separated, the organic layer was dried over magneaum sulfate, 
filtered, and concentrated. The residue was chromatographed on silica ^1 using 
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hexanes/ethyl acetate, 70:30, v/v as eluant, then chromatogiaphed a second time 
using hexanes/ethyl acetate, 1:1, v/v as eluant to give the product, 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine-2-caiix)xylicacid 

4-fluoiD-benzylainide, 50 mg in 2 portions (7.9%). MS (APa+), miz (%): 
5 424.1(100), 273.1 (50). 

6.Beii2yl*methyl-5,7.dioxo.6,7-dihydro-5H-thia2olo[3>c]pyrimidine- 

2- carboxylic add 4-fluoro-ben?ylamide (prepared by caibodiknide coupling) 
Procedure 2: 

Itie product of Example 33, Step B (see below), namely 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caiboxyUcacid 

(158 mg, 0.50 mmol) (see below) was dissolved in dimethylfomiamidB (4.5 mL). 
Added were 4-fluorobenzyI amine (84 mg, 67 mmol), l-hydroxybenzotriazole 
hydrate (69 mg, 0.50 mmol) and l-[3-(dimethylamino)propyl]- 

3- ethylcarbodiimide hydrochloride (104 mg, 0.54 mmol). The reaction mixture 
was stirred overnight at room temperature. The reaction mixture was partitioned 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed witii saturated sodium bicarbonate 
solution (50 mL) and brine (50 mL). The layers were separated and the organic 
layer dried over magnesium sulfate, filtraed, and evaporated in vacuo. The 
resulting was triturated witii ethyl ether and collected by filtration, 0.182g (86%). 

EXAMPL£31 

6-Benzyl-2-(l-hydr«xy-3-phenyl-prop-2-ynyI)-8-methyl- 
thiazolo[3»2-c]pyruniduie-5,7-dione 

Employing the procedure of Example 2, Step E, 6-benzyl-8-methyl- 
25 thiazolo[3,2-c]pyrimidine-5,7-dione (1.08 g, 4.0 mmol) was taken up in 

tetrahydrofiiran (30 mL) and lithium hexamethyldisilazane (6.0 mL, 1 M in 
tetrahydrofuran, 6.0 nmiol) was added over 2 minutes at -70''C, and the reaction 
was allowed to proceed for 2 minutes, tiien phenylpropargyl aldehyde (0.822 g, 
6.3 mmol) was added, and the reaction was stirred for 13 minutes at -70''C, 
30 ammonium chloride solution was added, and die reaction mixture was allowed to 
slowly warm until the ice in the reaction flask melted and was then partitioned 
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between ethyl acetate (200 mL) and brine (50 mL). The layers were separated, the 
oxganic layer was dried over magnesium sulfate, filtered, and concentrated. The 
residue was filtered through silica gel using methylene chloride, then 
hexanes/ethyl acetate, 70:30, v/v as eluant to give the product, 6-benzyl- 
5 2-(l-hydroxy-3-phenyl-prop-2-ynyl>8-methyl-thiazolo[3,2-^]pyrimidine- 
5,7-dione, 419 mg, in 2 portions (26%); MS (APCI+), m/z (%): 403.2(100), 
387.2 (25). 

EXAMPLE 32 
6-Beiizyl-8-fomyl-5,7-dioxo-6,7-dihydnH5H-thi^ 
10 2-carboxylic acid 4-methoxy-beiizylamide 

Step A: Employing the procedure of Example 2, Step E, the product of 
Example 1, Step D, namely 6-benzyl-thiazolo[3,2-c]pyrimidme-5,7-dione (3.56 g, 
13.8 mmol) was taken up in tetrahydrofiiran (150 mL), and lithium 
hexamethyldisilazane (21 mL, 1 M in tetrahydrofuran, 6.0 mmol) was added over 

15 7 minutes at -73°C to -70'*C, and the reaction was allowed to proceed for 

1 minute; then 4-methoxybenzyl isocyanate (5.06 g, 31 mmol) in tetrahydrofuran 
(2 mL) was added as rapidly as possible, keeping the temperature below -60**C, 
and the reaction was stirred for 16 minutes at -70°C; ammonium chloride solution 
was added, and the reaction mixture was then partitioned between ethyl acetate 

20 (200 mL) and brine (50 mL). The layers were separated, the organic layer was 

dried over magnesium sulfate, filtered, and concentrated The residue was filteed 
through silica gel using hexanes/ethyl acetate, 70:30, v/v as eluant to give die 
product as a mixture, 1.044 g, in 2 portions (18%). The product could not be 
purified by trituration with ethyl ether, and was used directiy in the next step. MS 

25 (APCI+), m/z (%): 422.1(100), 259.1 (65). 

Step B: The product from Step A. (0.523 g, 1.24 mmol) was taken up in 
dimethylformamide (7.5 mL) and phosphorus oxychloride (1 mL) was added and 
the mixture stirred overnight at room temperature. The reaction mixture was then 
heated on the rotary evaporator (no vacuum) at 90°C for 3 hours and was then 

30 concentrated. The resulting dark oil was partitioned between ethyl acetate 

(200 mL) and aqueous sodium bicarbonate/sodium chloride (100 mL), the layers 
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separated. the otganic layer dried over magnesium sulfate, filtered, and 
concentrated. The residue was filtered through silica gel (70-230 mesh) using 
hexanes/ethyl acetate, 1:1, v/v to give the product. 6-benzyl-8-fonnyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylicacid4-methoxy- 
5 benzylamide, 0.083 g (14.9%). MS (APa+), m/z (%): 450.1(100), 287.1 (80). 

EXAMPLES 33 and 33a 
6.Benzyl-8-methyl-5,7-dioxo-6,7-dlhydn>-5H-thia2oloI3^c]pyrimidine^ 

2-carboxyIic add (Example 33) 

6.Benzyl-8-methyl-5,7.dioxo-6,7-dihydro-5H-thia2oloI3,2-c]pyrimidine- 

10 2-carboxylic acid methyl ester (Example 33a) 

Step A: En^loying the procedure of Example 3, Step E, 6-Benzyl- 
8-methyl-thiazolo[3,2-c]pyrimidine-5,7-dione (554 mg, 2.03 mmol) in 
tetrahydiofuran (40 mL) under N2 at -73*0 was treated with lithium 
hexamethyldisilazane (3.05 mL 1 M in TEIF, 3.05 mmol). After 3 mrautes, methyl 

15 chloroformate was added. After 20 minutes, saturated NH4CI was added and the 
reaction allowed to warm to room temperature. The water layer was removed, the 
organic layer was dried (Na2S04), decanted and evaporated in vacuo to an oil. 

Chromatography on silica gel eluting with HexanerEtOAc, 3:1 gave 6-braizyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylicacid 

20 methyl ester (Example 33a) (53%); MS (APCI+), m/z (%): 331(100), 273(20). 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic acid methyl ester also may be prepared according to the procedure of 
Step A-1 below. 

Step A-1: The product from Example 2, Step B, namely 3-benzyl- 
25 6-chloro-5-methyl-lH-pyrimidine-2,4-dione, (5.02, 20 mmol) was reacted 

according to the procedure for Example 3, Step A-1, using cesium carbonate in 
place of triethylamine to give (l-baizyl-5-njethyl-2,6-dioxo-l,23,6-tettahydro- 
pyrimidin-4-ylsulfanyl>acetic acid methyl ester, 3.165 g (49 %). MS (APCI+), 
m/z (%): 321(100), 289(90). 
30 StepA-2: l-Benzyl-5-mediyl-2,6-dioxo-l,23,6-tetrahydro-pyrimidin- 

4-ylsulfanyl)-acetic acid methyl ester from St^ A-1 above, 0.320 g, 1 mmol) was 
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reacted according to the procedure of Example 3. Step A-2to give benzyl- 
8-methyl-5J-dioxo-6J^lihydro-5H-thiazolo[3^-c]pyrimidine-2-carix»xyUcad^ 

methyl ester (Example 33a), 0^3 g (61%). MS (APa+), m/z (%): 331(100). 

6-Beiizyl-8-methyl-5,7-dioxo.6,7.dihydi^SH-thiazolo[3^]pyriinid^^ 

5 2-carboxylic add 

Step B: The product from Step A (350 mg, 1.06 mmol) was dissolved in 
tetrahydrofuian (20 mL). To the solution was added methanol (10 mL) and water 
(10 mL). To the solution was added lithium hydroxide hydrate (134 mg, 
3.2 mmol) in water (10 mL). After 10 minutes at room tanperature, the reaction 

10 was poured into a separatory funnel of EtOAc and water. Hydrochloric add 

(10 mL of 1 M, 10 mmol) was added. The layas were separated, and die aqueous 
layer was extracted with EtOAc. The combined organic layer was washed with 
brine, dried (Na2S04), and evaporated in vacuo to an oil. The material was 
triturated with diethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

15 thiazolo[3,2-c]pyrimidine-2-carboxyHc acid (Example 33) (86%); MS (APa+), 
m/z (%): 317(50), 273(100). 

EXAMPLE34 

6-Beiizyl-8-methyl-5,7-dioxo-6,7Hiihydr»-5H-thiazolol3^]pyrinildto 

2-caii>oxylicacid (IH-indol-S-ylmethyD-amide 

20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid (80 mg, 0.25 mmol) was dissolved in tetrahydrofuran (10 mL). 
Added in order were 5-aminomethylindole (43 mg, 0.29 mmol), 
1-hydroxybenzotriazole hydrate (55 mg, 0.41 mmol) and 
l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (57 mg, 

25 0.30 mmol). The mixture was stirred for 2.5 hours at room temperature. The 
tetrahydrofuran was evaporated in vacuo and the residue partitioned between 
EtOAc and water. The organic layer was washed twice with 1 M HQ, dried 
(Na2S04), and evsq)orated in vacuo. The residue was chromatographed on silica 
gel elating with CH2a2:EtOAc, 9:1. The resulting solid was triturated with 

30 dietiiyl ether and dried in a vacuum to give 6-benzyl-8-methyl-5,7-dioxo- 
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6 J-dihydio-5H-thiazolo[3,2-c]pyiiinidine-2-carboxylic acid (IH-indol- 

5- ylmethyl)-aniide (46%); mp 189-191; MS (APa+), mlz (%): 445(20). 273(20). 
130(100). 

EXAMPLE 35 

5 6.Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3>c]pyriiiiidm 
2-carboxyIic add (thiazol-4-ylmethyl)-amide hydrochloride 

C-Thiazol-4-yl-inethylamine 

Stq) A: C-Thiazol-4-yl-methylamine was made from 4-chloromethyl- 
thiazole in 2 steps using the procedure of Culbertson, TJ>., Domagala, JM., 
10 Peteison, P., Bongeis, S., Nichols, LB.; J. Heterocyclic Chemistry 1987;24:1509. 

(^Beiizyl-8-methyI-5,7-dioxo-6,7H]ihydro-5H-thlazolo[3>c]pyriiiiidhie- 
2-carboxyIic add (thiazoM-yimethyD-amide hydrochloride 

Step B: 6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3.2-c]pyrimidine-2-cait)oxylic add (333 mg, 1.05 mmol) was dissolved 
15 in dimethylfoimamide (10 mL). Added in order were 4-aminomethylthiazole 

(138 mg, 1.21 mmol), 1-hydroxybenzotriazole hydrate (148 mg, 1.10 mmol) and 

1- [3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (210 mg, 
1.10 mmol). The mixture was stirred for 16 hours at room temperature. The 
dimethylformamide was evaporated in vacuo and the residue partitioned between 

20 EtOAc and water. The organic layer was washed twice with water, twice with 
10% sodium carbonate, then brine. The organic layer was dried (Na2S04) and 

evaporated in vacuo. The residue was crystallized from ethyl acetate to give 

6- benzyl-8-methyl-5,7-dioxo-6,7-dihydK)-5H-thiazolo[3,2-c)pyrimidine- 

2- caiboxylic add (duazol-4-ylmethy])-amide (60% yield). The material was 
25 dissolved in tetrahydrofuran (10 mL) and treated widi 1 M HCl in diethyl ether 

(1 mL, 1 mmol). Filtration gave 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (thiazo]-4-ylmethyl>amide. 
hydrochloride (91%). MS (APCI+), m/z (%): 413(100), 273(10). 
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EXAMPLE 36 

6.Beiizyl-8-methyl-5,7-dloxo-6,7-dihydro-5H-fliiazoloI3^]pyri^ 
2<arboxylic acid (pyridin-4-ylmethyl)-amide hydrocMoride 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydro-5H-thiazolo[3,2<]pyrimidine-2-carboxylic acid, (0.32 mmol, based 
on amount of starting ester from the previous step) was dissolved in 
tetxahydzofiiran (15 mL), and l^ydroxybenzotriazole hydrate (47 mg, 
0.35 mmol), 4-aminomethylpyridine (54 mg, 0.5 mmol) were added. The reaction 
mixture was cooled to zero degrees, and dicyclohexylcaitodiimide (77 n^g, 
10 0.37 mmol) was added. TTie reaction mixture was allowed to slowly warm to room 
temperature and was then stirred ovoni^t at room temperature. The reaction 
mixture was diluted to 100 mL with ethyl acetate and was washed wilh saturated 
sodium bicarijonate solution, dried over magnesium sulfate, filtered and 
concentrated. The residue was chromatographed on silica gel (70-230 mesh) using 
15 ethyl acetate as eluant. The product-containing fractions were concentrated and 
treated with HCl gas in ether to give the product as a white solid in 2 portions, 
0.074 g (52%). MS (APa+), m/z (%): 407.1(100), 273.1 (30). 

EXAMPLES 37 and 37a 
<».Benayl-8-methyl-5,7-dioxo-(^7-dihydro-5H-thiazolo[3,2-c]pyiimidine- 
20 2-carboxyIic add (6-methoxy-pyridin-3-yImethyl)-aiiiide (Example 37); and 
<HBeii?yI*methyl-5,7Mlioxo-(»,7-Klihydro-5H"thiazolo[3>c]pyrimidta^ 
2>carboxyUc acid (6-methoxy-pyridin-3-ylmethyl)-aiiiide hydrochloride 
(Example 37a) 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
25 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 2-methoxy- 
4-aminomediylpyridine (73 mg, 0.54 mmol), 1-hydroxybenzotriazole hydrate 
(68 mg, 0.5 mmol) and l-[3-(dimethylamino)pn)pyl]-3-ethylcaibodiimide 
hydrochloride (102 mg, 0.53 mmol). The mixture was stirred for 3 days at room 
30 tempoature. Hie reaction mixture was partitioned between ethyl acetate (200 mL) 
and water (100 mL). The or:ganic layer was wa^ed with water (100 mL), 
satiuated sodium hicaxbonate solution (50 mL), and bnne (50 mL). The layos 
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wae separated, and the organic layer was dried over magnesium sulfate, filtered, 
and evaporated in vacuo. The residue was chromatographed on silica gel 
(70-230 mesh) using ethyl acetate as eluant Hie product-containing fractions 
were concentrated and the residue triturated with ethyl ether/ethyl acetate to give 

5 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine. 
2-cari)oxylic acid (6-methoxy-pyridin-3-ylmethyl)-amide, 41.7 mg, (19%) 
(Example 37). Treatment of the mother liquors with HQ gas in ethyl ether gave 
6-benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cari)oxylic add (6-medioxy-pyridin-3-ylmethyl)-amidehydrocUQride 

10 (Example 37a), 45 mg (19%). MS (APa+), m/z (%): 437^(100), 273.1 OQ)- 

EXAMPLE 38 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyrimidine- 
2-carboxylic acid (imidazo[24-b]thiazoI-6>ylniethyI)-amide 

The product of Example 33, Step B, namely 6-benzyl-8-methyI-5,7-dioxo- 

15 6,7-dihydro-5H-thiazoIo[3,2-c]pyriniidine-2-carboxylic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylforaianiide (4 mL). Added were 
C-imidazo[2,l,Z»]thiazol-6-yl-methyIamine(122 mg, 65 mmol), 
1-hydroxybenzotriazole hydrate (72 mg, 0.53 mmol) and 
l-[3-(dimethylamino)propyl3-3-ethylcari)odiimide hydrochlraide (96 mg, 

20 0.50 mmol). The mixture was stirred for 3 days at room temperature. The reaction 
mixture was concentrated at 60°C on the rotary evaporator. The residue was 
partitioned between etiiyl acetate/tetrahydrofiiran, 1:1, v/v, (200 mL) and water 
(250 mL). The layers were separated, and the organic layer was washed with 
saturated sodiimi bicarbonate solution, the layers were separated and the organic 

25 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was chromatographed on silica gel (70-230 mesh) using etiiyl acetate as eluant. 
The product-containing fractions were concraitrated and the residue triturated with 
ethyl ether/ethyl acetate/tetrahydrofiiran to give 6-ben2yI-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine-2-caiboxylic acid 

30 (iniidazo[2,l-b]thiazol-6-yhnethyl)-amide. 143 mg (63%). MS (APa+) m/z (%): 
452.1(100), 273.1 aO). 
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EXAMPLE39 

6-Benzyl-8-methyl-5,7-dioxo.6,7-dihydro-5H-thiazolo[3>clpyrlm^ 
2-carboxyIic acid (l-methyHH-pyrazoM-ylmethyD-amlde 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7-dihydio-5H-thiazolo[3,2-c]pyrinudine-2-carboxyIic acid (158 mg, 0.5 mmol) 
was dissolved in dimethylfmmamide (4^ mL). Added were C-(l-niethyl-lH- 
pyrazol-4-yl)methylaniine (56 mg, 51 mmol), l-hydroxybenzotriazole hydrate 
(71 nig, 0.53 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcaibodiiniide 
hydrochloride (96 mg, 0.50 mmol). The mixture was stirred for 3 days at room 
10 tempwature. The reaction mixture was concentrated at 58**C on tiienrtary 

evaporator. The residue was partitioned between ethyl acetate (200 mL) and water 
(200 mL). The layers were separated, and the organic layer was washed widi 
sattirated sodium bicarbonate solution (100 mL), the layers were separated and the 
organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 
15 residue was chromatographed on silica gel (70-230 mesh) using ediyl acetate as 
eluant The product-containing fractions were cOTcentrated and the residue 
triturated with ethyl ether to give 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thia2olo[3,2-c]pyrimidine-2-cari)OxyUc acid (l-methyl-lH-pyrazol-4-ylmethyl)- 
amide, 133 mg (65%). MS (APa+), m/z (%): 410.2(100), 273.1 (80). 

20 EXAMPLE 40 

6.Benzyl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiazoloI3^]pyrimidiiie- 

2-carboxylic acid prop-2-ynylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (157 mg, 0.5 nmiol) 

25 was dissolved in dimethylformamide (5 mL). Added were proparigyl amine 
(46 mg, 83 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 nunol) and 
l-[3-(dimeihylamino)propyl]-3-ethylcarbodiimide hydrochloride (98 mg, 
0.51 mmol). The mixture was stirred for 3 days at room temperature. The reaction 
mixture was concentrated on the rotary evaporator. The reactitm mixture was 

30 partitioned between ethyl acetate (200 mL) and saturated sodium bicarbonate 

solution (100 mL), and the layers were separated. The organic layer was washed 
with 10% citric acid solution (50 mL) and brine (50 mL) the layers woe separated 
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and the organic layer dried ova: magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with ethyl ether/ethyl acetate to give 6-benzyl- 
8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylicacid 

prop-2-ynylamide, 49 mg (28%). MS (APa+), m/z (%): 354.2(15). 273.2 (20). 

5 EXAMPLE41 

6-Bei»yl^methyl-5,7-dioxo-(>,7-<imydro-5H-thiBzoIo[3;^^ 
2<axboTiyVie add (6*methyl<{>yridin-2-ylm^yI>amide 

Hie product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic add (134 mg, 0.42 nomol) 

10 was dissolved in dimediylformamide (6 mL). Added were 2-methyl- 

6-aminomethyl pyridine (55 mg, 45 mmol), 1-hydroxybenzotriazole hydrate 
(57 mg, 0.42 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
hydrochloride (84 mg, 0.44 mmol). The mixture was stirred ovOTiight at room 
temperature. The reaction mixture was concentrated on the rotary evaporator at 

15 58°C. The residue was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution (100 mL) and brine (50 mL), the layers 
were separated, and the organic lay«: dried over magnesium sulfate, filtered, and 
evaporated in vacuo. The residue was triturated with hexanes/ethyl acetate to give 

20 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2K;]pyrimidine- 

2-carboxylic acid (6-methyl-pyridin-2-ylmethyl)-amide, 119 mg (67 %). MS 
(APa+). m/2 (%): 421.2(100). 

EXAMPLE 42 

6-Benzyl-8-methyl-5,7.dioxo-6,7-dihydro-5H-thiazolo[3>clpyrimidme- 
25 2-carboxyUcacid (2,l^beDzothiadiazol-5-ylmethyI)-amide 

The product of Example 33, Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 

6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (164 mg, 0.52 mmol) 

was dissolved in dimethylformamide (6 mL). Added were 

C-benzo[l,2,5]thiadiazol-5-yl-methyl amine hydrochloride (104 mg, 52 mmol), 
30 1-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 

l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (104 mg. 



wo 02/064599 



PCT/IB02/00313 



-104- 

0.52 mmol). The mixture was stined overnight at room temperature. The reaction 
mixture was concentrated on the rotary evaporator at SS'C. The residue was 
partitioned between ethyl acetate (200 mL) and water (100 mL), and the layers 
were separated. The organic layer was washed with saturated sodium bicarbonate 

5 solution (100 mL) and brine (50 mL), the layers were separated, and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 
was triturated vwth ethyl ether/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-clpyiimidine-2-carboxylic acid (2,13- 
benzothiadiazol-5-yhnethyl>amide, 169 mg (70%). MS (APa+), rdz (%): 

10 464.2(100). 

EXAMPLE 43 

6-Benzyl-8-methyl-5,7-dioxo-6,7^imydro-5H-thiazolo[3>clpyriniidine- 
2-carboxylic acid 3,4-difluoro-ben2ylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (105 mg, 0.33 mmol) 
was dissolved in dimethylformamide (3 mL). Added were 3,4-difluorobenzyl 
amine (50 mg, 35 mmol), l-hydroxybaizotiiazole hydrate (45 mg, 033 mmol) 
and l-[3-(dimethylamino)propyl]-3-efliylcarbodiimide hydrochloride (66 mg, 
0.35 mmol). The mixture was stirred overnight at room temperature. The reaction 

20 mixture was concentrated on the rotary evaporator. The residue was partiticmed 
between ethyl acetate (200 mL) and water (100 mL), and the layers were 
separated. The organic layer was washed with saturated sodium bicartxmate 
solution (50 mL) and brine (50 mL), the layers were separated and the organic 
layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue 

25 was triturated with hexanes/ethyl acetate to give 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 3,4-difluoro- 
benzylamide, 105 mg (72%). MS (APa+), m/z (%): 442.1(100), 273.1 (100). 
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EXAMPLES 44 and 44a 
6.benzyl-8.methyl-5,7.dioxo-6,7-^ydro-5H-tW 
2-carboxylic acid (pyridiii-3-ylinethyl>amide (Example 44) 

6-Beii^l-8-methyl-5,7Mlioxo-6»7-dihydro-5H-t^ 
5 2<arbo^lic add (pyridin-3-ylmethyI).ainide hydrochloride (Example 44a) 

The product of Example 33. Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydn)-5H-thiazoIo[3,2-c]pyrimidine-2-carboxylic acid (156 mg, 0.49 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 3-aminomethylpyridine 
(74 mg, 69 mmol), l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol), and 

10 l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (99 mg, 

0.52 mmol). The reaction mixture was stirred ovemigjit at room temperature. The 
reaction mixture was partitioned between ethyl acetate (300 mL) and water 
(100 mL), and the layers were separated. The organic layer was washed with 
saturated sodium bicarbonate solution, the layers were separated and the organic 

15 layer dried over magnesium sulfate, filtered, and evaporated in vacuo. The 

resulting oil began to crystallize on standing. The oil/solid was taken up in ethyl 
acetate, filtered, concentrated to dryness, and triturated with hexanes/ethyl acetate. 
The resulting solid, 6-benzyl-8-metiiyl-5,7-dioxo-6,7-<lihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-amide 

20 (Example 44) was collected by filtration, 140 mg (70%). The oil from die 

concentrated mother liquors was taken up in tetrahydrofiaran and treated with HCl 
gas in ethyl ether to give die hydrochloride, 35 mg (Example 44a) (7.9%). MS 
(APa+). m/z (%): 407.2(100), 273.1 (50). 

EXAMPLE 45 

25 6-Beii^l-8-methyl-5,7-dioxo-6,7-^ihydro-5H-thiazolo[3,2H:]py 
2-carboxyUc acid (piperidin-4-ylmethyl)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzy]-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (157 mg, 
0.50 mmol) was dissolved in dimethylformamide (3 mL). Added were 
30 4-aminomethyl-N-tert-butyloxycarbonylpiperidine (1 13 mg, 53 mmol), 
l-hydroxybenzotriazole hydrate (71 mg, 0.53 mmol) and 
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l-[3-(dimethylamino)propyl]-3-ethyl(»ibodi^ hydrochloride (105 mg, 
0-55 mmol). The reaction mixture was stined overnight at room temperature. The 
reaction mixture was partitioned between ethyl acetate (200 mL) and water 
(100 mL), and the layers were separated. The oi^anic layer was washed with 
5 saturated sodium bicarbonate solution (100 mL), the layers were separated, and 
the organic layer dried over magnesium sulfate, filtered, and evaporated in vacuo. 
The resulting oil slowly crystallized on standing. This was used directly in the 
next step. MS (APa+), m/z (%): 513.3(1), 457.3 (15), 413.3 (40). 

Step B: The product of Example 45, Step A, 230 mg, 45 mmol, was taken 

10 up in dichloromethane (20 mL), and HCI gas was bubbled in for about 2 minutes, 
and the flask was stoppered and allowed to stand overnight at room temperature. 
The reaction mixture was concentrated to a foam, and ethyl ether was added. The 
resulting solid was collected by filtration. The solid was very hygroscopic and 
turned to a gum that solidified on standing, 6-benzyl-8-methyl-5,7-dioxo- 

15 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (piperidin- 
4-yhnethyl)-amide hydrochloride, 116 mg (56%); MS (APCI+), m/z (%): 
413.3 (100). 

EXAMPLE 46 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-tiiiazolo[3^<]pyrim 

20 2-carbo:K7lic acid 3-fluoro-4-methoxy-beii27lamide 

The product of Example 33, Step B, namely 6-ben2yl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-:carboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4.5 mL). Added were 3-fluoro- 
4-methoxybenzyI amine (80 mg, 52 nrniol), 1-hydroxybenzotriazole hydrate 

25 (71 mg, 0.53 nrniol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 

hydrochloride (102 mg, 0.53 mmol). The reaction mixture was stirred 3 days at 
room temperature. The reaction mixture was partitioned between ethyl acetate 
(200 mL) and water (100 mL), and the layers were separated. The organic layer 
was washed with saturated sodium bicarbonate solution (100 mL), the layers were 

30 separated, and the organic layer dried over magnesium sulfate, filtered, and 

evaporated in vacuo. The residue was filtered through silica gel (70-230 mesh) 
using hexanes/ethyl acetate, 7:3, v/v, as eluant Hie product-containing fractions 
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were concentrated and the residue triturated with ethyl ether. The resulting solid, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydrD-5H-thiazolo[3^-c]pyiimidine- 
2-carboxyIic acid 3-fluoro-4-methoxy-benzylamide, was collected by filtration, 
53 mg (23%). MS (APa+). m/z (%): 454.2 (80), 273.2 (100). 

5 EXAMPLE 47 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^]pyriimdine- 
2-carboxylic add (pyridin-2-ylmethyI)-amide hydrochloride 

Step A: The product of Example 33, Step B, namely 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic add (183 mg, 

10 0.58 mmol) was dissolved in tetrahydrofinan (30 mL). The reaction mixture was 
cooled to CC, 2 drops of dimethylfcmnamide woe added, then oxalyl chloride 
(0.2 mL, 2.29 mmol) was added, and tiie mixture was stined at 0*C under an 
amiosphere of nitrogen gas for 10 minutes. Then the reaction mixture was allowed 
to warm to room temperature, stirred ten minutes, and then concentrated to an 

15 oil/solid without heating. This material was used directly in the next st^. 

Step B: To the product from Example 47, Step A, (146 mg, 0.44 mmol), 
was added under a nitrogen atmosphere, 2-aminomethyl pyridine (68 mg, 
0.63 mmol) in pyridine (3 mL). Hje reaction mixture was stirred 30 minutes, and 
then water was added, and the resulting mixture was extracted with ^yl acetate. 

20 The ethyl acetate solution was washed with water and brine and dried over 

magnesium sulfate, filtered, and concoitrated to an oil. Water was added to the oil 
and decanted. The oil was taken up in tetrahydrofijran and dried over magnesium 
sulfate. The process of washing with water and drying was repeated twice more to 
remove pyridine. The resulting brown solid was chromatographed on silica gel 

25 (70-230 mesh) using ethyl acetate as eluant The product-containing fractions 

were concentrated, the residue triturated with haianes/ethyl acetate to give an off- 
white solid. The solid was taken up in tetrahydrofuran and treated with HCl gas in 
etiiyl edier. The resulting solid was collected by filtration, 6-benzyl-8-metiiyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari30xylic add (pyridin- 

30 2-ylmetfiyl>-aniide hydrochloride, 73 mg (44%). MS (APa+), m/z (%): 
407.1 (100), 331.1 (50). 
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EXAMPLE48 

6-Beiizyl-8-methyI-5,7-dioxo-(»,7-dihydro-5H-tIiiazolo[3,2-c]pyri^ 
2-carbo3^1ic add 4-meUiyI-beiizylaiiiide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6 J-dihydio-5H-thiazolo[3,2-c]pyrunidine-2-caiboxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were 4-methylbenzyl amine 
(61 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) and 

1- [3-(dimeaiylanairio)pK)pyl]-3-ethylcarix)diimide hydiochloiide (100 mg, 

0.52 nmiol). The mixture was stirred overnight at room temperature. The reaction 
10 mixture was concentrated on the rotary ev^Kwator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and die organic layo- 
was washed with saturated sodium bicarbonate solution, die layers were separated, 
and the organic layer dried over magnesium sulfate, filtered, and ev^xmited in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
15 6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 

2- carboxylic acid 4-methyl-ben2ylamide, 141 mg (67%). MS (APCI+), m/z (%): 
420.2 (100). 

EXAMPLE 49 

6-Beii^l-8-methyl-5,7Hiioxo-6,7-dihydro-5H-tliiazolo[3,2^]pyriiiiidin^ 

20 2-carboxyIic add 4-trifluoronMthyl-ben^laniide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydrD-5H-thia2olo[3,2-c]pyiimidine-2-caiboxylic add (158 mg, 0 JO mmol) 
was dissolved in dimetiiylformamide (4 mL). Added were 4-trifluoromethylbenzyl 
amine (88 mg, 50 mmol), 1-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 

25 and l-[3-(dimethylaniino)propyl]-3-ethylcarbodiimjde hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotary evs^orator. The residue was partitioned 
between ethyl acetate and water. The layers were separated and the organic layer 
was washed with saturated sodium bicarbonate solution, the layers were separated, 

30 and the organic layer dried over magnesium sulfate, filtered, and evqKMrated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give die product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo|3,2-c]pyrimidine- 
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2-cari)0xylic acid 4-trifluoromethyl-brazylaniide, 154 mg (65 %). MS (APCI+), 
m/2 (%): 474.2 (100), 3713 (30), 

EXAMPLE SO 

6-Benzyl*8-methyl-5,7-dioxo«6,7-dihydro-5H-thiazolo[3^ 
5 2<arboxylic add 4-chloro-beiizylainide 

. The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydn>-5H-thia2olo[3,2<]pyrimidine-2-caiboxylic acid (158 mg, 0^0 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 4-chloiobenzyl amine 
(71 mgt 50 mmol), 1-hydroxybenzotiiazole hydrate (68 mg, 0.50 nmniol) aind 

10 1 *[3-(dimethylamino)propyl]-3-ethylcarbodiimide hydrochloride (100 mg, 

0.52 mmol). The mixture was stirred overnight at room temperature. The reaction 
mixture was concentrated on the rotaxy evaporator. The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with saturated sodium bicarbonate solution; the layers were separated 

15 and the organic layer dried over magnesium sulfate, filtered, and evaporated in 
vacuo. The residue was triturated with hexanes/ethyl acetate to give the product, 
6-benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic acid 4-chloro-benzylamide; 170 mg (77%). MS (APCI+), miz (%): 
440.1 (100), 442.1 (50). 

20 EXAMPLE 51 

6-Ben27l-£-methyI-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]pyrincudine- 

2- carboxylic acid 4-trifluoromethoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxylic acid (158 mg, 0.50 mmol) 
25 was dissolved in dimethylformamide (4 mL). Added were 

4-trifluoraiethoxybenzyl amine (96 mg, 50 nmiol), l-hydroxybenzotriazole 
hydrate (68 mg, 0.50 nmiol) and l-[3-(dimethylamino)propyl]- 

3- ethylcazbodiimide hydrochloride (100 mg, 0.52 mmol). The mixture was stined 
ovmiight at room temperature. The reaction mixture was concentrated on the 

30 rotary evaporator. The residue was partitioned between ethyl acetate and wat^. 
The layers were separated, and the organic layer was washed with saturated 
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sodium bicaibonate solution. The layers were separated and the organic layer 
dried over magnesium sulfate, filtered, and evaporated in vacuo. The residue was 
triturated with hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazoio[3,2-c]pyrimidine-2-cartx)xyIicacid 

5 4-trifluoromethoxy-benzylaniide; 191 mg (80%). MS (APa+), m/z (%): 
490.2 (100), 273^ (50). 

EXAMPLE 52 

6-Beiizyl-8-methyl-5,7-dioxo-6,7-dihydr»-5H-thia2olo[3>c]pyriiiii^ 
2>carboxylic add (2-methyl-tIiiazol-4'ylmethyl)-aniide hydrochloride 

10 C-(2-Methyl-thiazoI-4-yl)-methylamine 

Step A: C-(2-Methyl-thiazol-4-yl>methylamine was made firom 
4-chloromethyl-2-methyl-thiazole in 2 steps usmg the procedure of 
Culbertson TP, Domagala JM, Peterson P, Bongers S, Nichols JB; 7. Heterocyclic 
Chemistry 1987, 24, 1509. 

15 (^Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-SH-thiazolo[3>clpyrimiduie- 
2-carboxyIic add (2-methyl-thiazoI-4-ylmetfayl)*amide hydrochloride 

Step B: 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
fliiazolo[3,2-c]pyrimidine-2-caiboxylic acid was treated as in Example 35, Step B 
with C-(2-Methyl-thiazoI-4-yl)-methylaniine, The free base crystallized from 
20 ethyl acetate. The HCl salt made as in Example 35, Step B gave 6-benzyl- 

8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3>c]pyrimidine-2-caiboxylicacid 
(2-methyl-thiazol-4-ylmethyl)-amide hydrochloride (45%); MS (APCI+), m/z 
(%): 427(100), 169(25). 

EXAMPLE 53 

25 8-Methyl-thiazolo[3>c]pyriniidtaie*5,7-dione 

The product of Example 2, Step D, namely 6-baizyl-8-mediyI- 
thiazolo[3,2-c]pyrimidine-5,7-dione (1.00 g, 3.67 mmol) was dissolved in benzene 
(25 mL). Aluminum chloride (2.00 g, 15 mmol) was added, and the mixture 
heated at leflux for 16 hours. The warm mixture was poured over ice and stirred 

30 until the ice melted. The resulting yellow solid was filtered and nnsed with water. 
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The solid was triturated with diethyl ether then dried in vacuo at 50**C for 
16 hours to give 8-methyl-thiazolo[3,2-c]pyiiinidine-5,7-dione (83%). mp 
>230^C. MS (APa+), m/z (%): 183(100), 140(20). 

EXAMPLE 54 

5 8-Methyl-5,7Hlioxo-6,7Hiihydro-5H-tMazolo[3^1pyriim^ 
add 

The product from Example 3, Step A, namely 6-benzyl-8-methyl- 
5 J-dioxo-6 J-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-caibox^^ add methyl 
ester (4.0 g, 12 mmol) was dissolved in benzene (115 mL), Aluminum chloride 

10 (6.4 g, 48 nmiol) was added and the suspension heated at reflux for 21 hours. The 
warm mixture was poured over ice and stirred until the ice melted The solid was 
filtered. The solid was suspended in water and 1 M sodium hydroxide (1.1 eq.) 
was added. The mixture was stirred for 90 minutes, then filtered. The filtrate was 
treated with 1 M hydrochloric acid (1,1 eq,). The resulting solid was isolated and 

15 dried in vacuo at SC'C to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (99%). mp >205'* C. MS (APa+), 
m/z (%): 227(25), 183(100), 139(20). 

EXAMPLE 55 

4-[2-(4-Methoxy-ben2ylcarbamoyl)-8-methyl.5,7-dioxo-7H- 
20 thiazolo[3^c]pyriniidin-6*ylmethyl]-benzoic acid 

8-Methyl-5,7-dioxo.6,7Miihydro.SH.thiazolo[3>c]pyrimidine-2Karbo^^ 
add 4-methoxy-benzylamide 

Step A: The product of Example 54 (10.0 g, 41 mmol) was dissolved in 
dimethylformamide (300 mL). To the solution was added 1-hydroxybenzotriazole 

25 hydrate (6.08 g, 45 mmol) and l-[3-(dimethylamino)propyl]-3-ethylcarbodiimide 
hydrochloride (10.2 g, 53 mmol), then 4-methoxybenzylamine (5.9 mL, 
45 mmol). The mixture was stirred for 22 hours at room temperature. The 
dimethylformamide was removed in vacuum at 60®C. The residue was stined in 
water for 30 minutes then filtered. The resulting solid was stirred with 10% 

30 aqueous sodium carbonate for 30 minutes. The mixture was filtered and rinsed 
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with water, then vacuum dried at 45*C for 16 hours to give 8-inethyl-5,7-dioxo- 
6 J-dihydro-5H-thiazolo[3.2-clpyriimdine-2-carboxylic acid 4-methoxy- 
benzylamide (77%). MS (APa+), m/z (%): 346(100). 303(30), 277(45). 

4-MethyIbeiizoic add tert-butyl ester 

5 Step B: To a solution of pyridine (125 mL) and tert-butanol (125 mL, 

1.31 mole) was added 4-methylbenzoyl chloride (171 mL, 1.29 mole). The 
reaction was stirred at room tenqmture for 88 hours, then poured into water 
(325 mL) and EiOAc (325 mL). The layers were separated. The EtOAc layer was 
washed with 0.5 M HCl (3 x 200 mL), water (200 mL), aqueous sodium 

10 bicarbonate, and brine. The solvent was evi^jorated in vacuo to give Ae crude 
ester. The material was dissolved in hexanes (250 mL) and passed ttnough silica 
gel eluting with additional hexanes. The solvent was evaporated in vacuo to give 
4-methylbenzoic acid tert-butyl ester (96%). Ifi-NMR (CDCI3) 6 7.87 (d, 2H), 
7.20(d, 2H), 2.39(s. 3H), 1.58(s, 9H). 

15 4-BromomeihyIbenzoic acid tert-butyl ester 

Step C: The product from Example 55, Step B (50.0 g, 0.26 mole) was 
dissolved in carijon tetrachloride (250 mL). N-Bromosuccinimide (463 g, 
0.26 mole) was added followed by benzoyl peroxide (0.6 g, 0.0026 mole). The 
mixture was heated at reflux for 4 hours. The cooled reaction was filtered, rinsing 

20 the solid with hexanes. The combined filtrate was washed with aqueous sodium 

bisulfite, and 0.5 M sodium hydroxide. The organic layer was dried (Na2S04) and 
passed through silica gel eluting with hexanes. The solvent was removed in vacuo 
to give 4-hromomethylben2oic acid tert-butyl ester (72%). The mataial could be 
crystalUzed from medianol; mp 46-48; IR-NMR (CDOs) 5 7.95(d, 2H), 

25 7.41(d, 2H), 4.50(s, 2H), 1.59(s, 9H). 

4-[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3^]pyrimidin-6-ylmethyl]-benzoic acid tert-butyl ester 

Step D: The product from Example 55, Step A (10.0 g, 29.0 mmol) was 
suspended in dimethylfonnamide (300 mL). Cesium carbonate (9.55 g. 
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29.3 imnol) was added followed by the product of Example 55, Step C, namely 
4-Bromomethylben2oic acid tert-butyl ester (7.86 g, 29.0 mmol). After 17 hours, 
the dimethylfonnamide was removed in a vacuum at 70''C. The residue was 
mixed with tetrahydrofuran and filtered through a pad of Celite over silica gel 
5 eluting with additional tetrahydroftiran. The filtrate was evaporated in vacuo to an 
oil. Hie material was purified by chiomatograidiy on silica gel, eluting with 
CH2Cl2:tetrahydiofuran (19:1) to give 4-[2-(4-methoxy-benzylcaibamoyl)- 
8-methyl-5.7-dioxo.7H-thiazolo[3,2-c]pyrimidin-6-yhnethyl]-benz(MC acid tert- 
butyl ester (80%). MS (APCI+), m/z (%): 536(35), 480(100). 317(80). 

10 4-[2.(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thlazolo[3;^c]py^imidin-6-ylmethyl]-ben2oic add 

Step E: The product from Example 55, Step D (12.2 g, 22.8 mmol) was 
dissolved in trifluoroacetic acid (100 xnL) and stirred at room temperature for 
1.5 hours. The solvent was ronoved in vacuo at 40°C. The resulting oil 
15 crystallized in tetrahydrofiiran. The tetrahydrofuran was ev^orated in vacuo. The 
solid was triturated with diethyl ether, then vacuum dried at 45'*C to give 
4-[2-(4-methoxy-benzylcarbamoyl)-8^ethyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid (80%); mp >210*' C; MS 
(APCI+). m/z (%): 480(10), 317(100). 

20 EXAMPLE 56 

4-[2-(4-Methoxy-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thlazoIo[3^c]pyrimidin-6-ylmethyl]-benzoic acid sodium salt 

To the product of Example 55, Step E (1.05 g, 2.19 nomol), suspended in 
ethanol (120 mL) was added 1 M sodium hydroxide (2.23 mL. 2.23 mmol). After 

25 20 minutes, wator (2 mL) was added to complete the solution. The solution was 
filtered and the filtrate evaporated to a white solid. The matoial was triturated 
with ethanol (10 mL) and rinsed twice with diethyl ether. The solid was vacuum 
dried at 55°C for 18 hours to give 4-[2-(4-methoxy-ben2ylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyTimidin-6-ylmethyl]-benzoic acid sodium salt 

30 (95%); MS (APa+), m/z (%): 480(20), 317(100). 
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EXAMPLES? 
4-[2-(4-Methoxy-ben?ylcarbamoyI)*methyl-5,7HH^ 
thiazolo[3^c]pyriiiiidin-^ylinethyI]-bei^ acid 2-dimethyIaiiiino-ethyl 
ester hydrochloride 

5 The product of Example 55, Step E was treated as in the procedure of 

Example 55, Step A using N,N-dimethylaminoethanoL The crude product was 
dissolved in ethyl acetate/tetrahydrofuran and washed with water, 10% aqueous 
sodium carbonate and taine, dried (NasS04) and evaporated to the free base. The 
material was dissolved in tetrahydrofuran and treated vn& 1 M HCl in diethyl 

10 ether (1.2 equivalents). The resulting solid was filtered and rinsed with diethyl 
ether, then vacuum dried to give 4-[2-(4-methoxy-ben2ylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 
2-dimethylamino-ethyl ester hydrochloride (67%); MS (APCI+), m/z (%): 
551(100), 317 (30). 

15 EXAMPLE 58 

4-[2-(4-Fluoro-beiizyIcarbamoyl)-8-methyI-5,7*dioxo-7H- 
thiazolo[3^]pyriiiiidin-6-ylmethyl]-beiizoic acid 

8-Methy^5,7-dioxo-6,7.dihyd^o-5H-thia2olo[3;^c]py^inMdine-2-^ 

acid 4-fluoro-benzylaniide 
20 Step A: 8-Methy]-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid was treated as in Example 55, Step A using 4-fluoro- 
benzylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylaniide (99%); MS 
(APCI+), m/z (%): 334(100), 291(50), 265(95). 

25 4-[2-(4-Fluoro-benzylcarbamoyl)-8«methyI-597-dioxo-7H- 

thiazolo[392-c]pyrimidin*6-ylmethyl]-benzoic add tert-butyl ester 

Step B: The product of Step A was treated as in Example 55, Step D to 
give4-[2-(4-fluoro-benzylcarbamoy])-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid tert-butyl ester (63%); MS 
30 (APCI+), m/z (%): 524(35), 468(100), 317(55). 
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4-[2-(4-Fliioro-bai^carbamoyI>^methyI-S,7-dioxo-7H- 
thiazoIo[3^c]pyriiiiidiii-6-ylmelliyl]-baizoic add 

Step C: The product from Step B was treated as in Example 55, Step E to 
give4-[2-(4-fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazolo[3,2-c]pyiimidin-6-ylmethyl]-benzoic acid (93%); MS (APa+). m/z (%): 
468(100), 317(50). 

EXAMPLE 59 

4-[2-(4-FIuoro-benz34carfoamoyI)-8-metfayl«5,7-dioxo-7H- 
thiazolo[3^c]pyriimdiii-6-ylm^yl>beiizoic add Sodium Salt 

10 4-[2-(4-Fluoro-benzylcaibamoyl)-8-inethyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyriinidin-6-ylmethyl]-benzoic acid was treated as in Example 56 
to give 4-[2-(4-fluoio-benzylcarbamoyl)-8-meth>i-5,7-dioxo-7H- 
thiazo]o[3,2-c]pyrimidin-6-ylmethyl]-benzoic add sodium salt (85%); MS 
(APCI+), tD/z (%): 468(30), 317 (100). 

EXAMPLE 60 

4.[2.(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^]pyrimidin-6-ylmethyl]-benzoic add 2-dimethylainino-ethyl 
ester 

4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add was treated with NJ^- 
dimethylaminoethanol as in Example 57. The crude compound was dissolved in 
ethyl acetate and washed with water and 10% aqueous sodium carbonate, dried 
(Na2S04) and evaporated. The residue was chromatographed on silica gel eluting 
with CH2Cl2:MeOH 9:1 to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl- 
5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyll-benzoicadd 
2-dimethylamino^thyl ester (30%); MS (APa+), m/z (%): 539(100). 388(15), 
317(20). 
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EXAMFIB61 

4-[2-(4.Ruoro-benzylcaitamoyl)-8^ethyl-5,7-dio3KO-7H- 
thiazolo[3^]pyriiiiidiii-6-ylinethyl]-beiizoic add l-dimethylainino-ettiyl 

ester hydrodiloride 

The product of Example 60 was dissolved in tetrahydrofuran and treated 
with 1 M HCl in diethyl ether (12 equivalents). The resulting soUd was filtered 
and rinsed with diethyl ether, then vacuum dried to give 4-[2-(4-fluoro- 
ben2ylcaibamoyl)-8-niethyl-5,7-dioxo-7H-thia2olo[3,2-clpyrimidin-6-ylmethyl]- 
benzoic acid 2-dimethylamino-ethyl ester hydrochloride (41%); MS (APCI+), m/z 
(%): 539(100), 388(20). 317(40). 

EXAMPLE 62 

4-{8-Methyl-5,7-dioxo.2-[(pyridiii-4-ylmethyl).carbamoyl>7H- 
thiazolo[3^c]pyrimidin-6-ylmethyI}-benzoic acid trifluoro-acetate 

8-Methyl-5,7-dioxo-6,7-dihydro-SH-thiazoIo[3>c]pyriinidine-2-carboxyUc 

acid (pyridin-4-ylmetfayI>aiiiide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyiimidine- 

2-carboxylic acid was treated as in Example 55, Step A using C-pyridin-4-yl- 
methylamine to give 8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide (82%); MS (APCI+), 
m/z (%): 317(100), 274(50), 248(95). 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thia2olo[3>c]pyrimidin-6-ybnethyl}-benzoic acid tert-butyl ester 

Step B: Hie product of Step A was treated as in Example 55, Step D to 
give 4-{8-methyl-5,7-dioxo-2-[(pyridin-4-ylmethyI)-carbamoyl]-7H- 
25 thiazolo[3,2-c]pyiimidin-6-yhnethyl }-benzoic acid tert-butyl ester (47%); MS 
(AP+) m/z (%): 507(100), 451(35), 317(35), 147(40). 
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4-{8-Methyl-5,7^oxo.24(pyridin^yliiiethyl)^ 
thiazolo[3^-c]pyrimidin-6*ylmethyI^benzoic add trifluoro-acetate 

Step C: The product from Step B was treated as in Example 55, Step E. 
Trituration with diethyl ether, ethyl acetate and again with diethyl ether gave 
5 4-{ 8-niethyl-5,7-dioxo-2-[(pyridin-4-yhnethyl)-carbamoyl]-7H- 

thiazolo[3,2-c]pyiiniidin-6-ylmethyl} -benzoic acid trifluoro-acetate (93%); MS 
(APCI+), m/z (%): 451(40), 317(100), 135(30). 

EXAMPLE 63 

4-{8-Methyl-5,7MUoxo-2-[(pyridin-4-ylmethyl)-carbam^^^^ 
10 thiazoIo[3,2-c]pyriInidin-6-ylmethyI^benzoic acid 2-dimethylaiiimo-ethyl 

ester dihydroddoride 

4-{8-Methyl-5,7-dioxo-2-[(pyridin^ybaiethyl)-caibamoyl]-7H- 

thia2olo[3,2-clpyrimidin-6-ylmethyl} -benzoic acid trifluoro-acetate was treated as 
in Example 57, The crude product was dissolved in water and sodium bicarbonate 

15 was added until pH 8. The aqueous layer was extracted with ethyl acetate and 
ethyl acetate/tetrahydrofuran. The combined organic layers were washed with 
water, 10% sodium carbonate, and brine then evaporated to a foam. The material 
was chromatogr^hed on silica gel eluting with tetrahydrofuran to give the j&ee 
base. The foam was dissolved in tetrahydrofuran and treated with 1 M HCl in 

20 diethyl ether (2.06 eq.) to give 4-{ 8-methyl-5,7-dioxo-2-I(pyridin-4-ylmethyl> 
carbamoyl]-7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid 
2-dimethylamino-ethyl ester dihydrochloride (93%); MS (APCI+), m/z (%): 
522(100), 388(20), 317(40), 135(20). 

EXAMPLE 64 

25 8-MethyI-6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cari}oxylic acid 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 2-methyl-4-bromomethyl-thiazole. The erode product was chromatographed 
30 with silica gel eluting with C3i2Cl2:tetrahydrofuran 9:1 to give 8-methyl- 
6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro-5H- 
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thiazolo[3,2-c]pyrimidine-2-cart)oxyIic acid4-fluoro-benzylaniide (37%); MS 
(APa+), m/z (%): 445(100), 294(80). 

EXAMPLE 65 

2-CMoro-4-[2-(4-fluoro-benzylcarbainoyl)-8-methyl-5,7-dioxo-7H- 

tIiiazoIo[3^c]pyriniidui-6-ylmethyl]-beiizoicacid methyl ester 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyriniidine- 
2-caiboxylic add 4-fluoro-beii2ylainide was treated as in Example 55, Step D 
with 4-biomomethyl-2-cWoro-ben2oic acid methyl ester. The crude product was 
chix)matographed on silica gel eluting with CH2Cl2:tetrahydn)furan 9:1, then 

triturated with diethyl ether to give 2-chloro-4-[2-(4-fluoro-benzylcaibamoyl)- 
8-methyl-5,7-dioxo-7H-thia2olo[3,2-c]pyriimdin-6-ylmethyI]-benzoic acid methyl 
ester (86%); mp 176-178»C; MS (APa+), m/z (%): 518(40), 516(100). 367(20), 
365(50). 

EXAMPLE 66 

8-Methyl-5,7-dioxo-6-(2H-tetrazol-5-ylmethyl>6,7-dihydro-5H- 
thiazolo[3^c]pyrunidine-2-carboxylic add 4-fluoro-baii^lamide 

8.Methyl-S,7-dioxo-6-[(2-triphenylmethyl)-2H.tetrazol.5-yImethyl]- 
6,7-dlhydro-Siy-thia2olo[3^]pyrimidine-2-ciirboxylic add 4-fluoro- 
benzylamide 

Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine- 
2-carboxylic add 4-fluoro-benzylaniide was treated as in Example 55, Step D 
with 5-chloiomethyl-2-(triphenyhnethyl)-2H-tetrazole. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:1 to give 
8-methyl-5,7-dioxo-6-[(2-triphenylmethyI>2H-tetrazol-5-ylmethyl]-6,7-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide (50%); 
iH-NMR (DMSCW5) 6 932(t, IH), 7.36(m, UH), 7.16(t,2H), 6.95(m, 6H), 
5.34(s, 2H), 4.39(s, 2H), 1.88(s, 3H). 
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8-Methyl-5,7-dloxo-6-(2H-tetraMl-5-yliiiethyI)-6,7-dniydro-5fl- 
thiazolo[3^c]pyriniidlne-2-carboxyIic add 4-fluoro-beiizylaiiilde 

Step B: The product from Example 66, Step A (295 mg, 0.45 mmol) was 
suspended in trifluoroacetic acid (5.0 mL). Triethylsilane was added dropwise 
5 until the mixture became colorless. The solvent was evopoarated in vacuo, and the 
residue triturated twice with diethyl ether. The material was vacuum dried at room 
temperature to give 8-methyl-5,7-dioxo-6-(2H-tetrazol-5-ylmethyl)-6,7-dihydro- 
5jy-thiazolo[3^-c]pyrimidine-2-carboxylic acid4-fluon)-benzylamide (53%); MS 
(APa+), m/z (%): 416(35), 373(25), 306(30). 265(95). 222(100), 209(20). 

10 EXAMPLE 67 

8-Methyl-5,7-dioxo-6-thiazoI-2-yImethyI-6,7-dihydro-5H- 
thiazolo[3;i-c]pyrimidine-2-carboxylic add 4-fluoro-ben^laniide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazoIo[3,2-c]pyrimidine- 
15 2-carboxylic acid 4-fluoro-benzylainide was treated as in Example 55, Step D 

with 4-chloromethyl-thiazole. The crude product was chromatographed on silica 
gel eluting with CH2Cl2:tetrahydrofuran, 5:1. The resulting free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether (1.2 eq.) and 
stirred 30 minutes. The solid was isolated by filtration and dried in vacuo at room 
20 temperature to give 8-methyl-5,7-dioxo-6-thiazol-2-ylmethyI-6.7-dihydro-5H- 

thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide hydrochloride 
(44%); mp 183-185° C; MS (APCI+), m/z (%): 431(100), 280(20). 



EXAMPLE 68 

4-[2-(4-Fluoro-benzylcarbamoyl)-8.methyl-5,7-dioxo-7H- 
25 thiazolo[3^c]pyrimidin-6-ylmethyl]-2-methyl-benzoic add methyl ester 
8-Metfiyl-5,7-dioxo-6.7-dihydio-5H-thiazolo[3.2-c]pyrimidine- 
2-carboxylic add 4-fluoro-benzylamide was treated as in Example 55, Step D 
with 4-bromomethyl-2-methyl-benz(»c add methyl ester. The crude product was 
chromatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 9:1, dien 
30 triturated widi diethyl ether to give 4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl- 
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5,7-dioxo-7H.thiazoio[3^-c]p)ramdm-6-ylmethyl]-2-methyl4^^ acid methyl 
ester (75%); mp 179-180° C; MS (APa+). m/z (%): 496(100), 345(15). 

EXAMPLE 69 

4-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
5 thiazoIo[3^c]pyriinidin-6-ylmethyI]-2-methoxy-beii2oic acid methyl ester 
8-Methyl-5,7-dioxo-6,7-dihydio-5H-thia2olo[3,2-c]pyrimidine- 
2-caiboxylic add 4-fluoro-benzylamide was treated as in Exaiiq>]e 55, Step D 
with 4-bromomethyl-2-methoxy-benzoic acid methyl ester. The crude product was 
chiomatographed on silica gel eluting with CH2Cl2:tetrahydrofuran 19:1, then 

10 crystallized from diethyl ether and vacuum dried at room temperature to give 
4.[2.(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-2-methoxy-benzoic acid methyl ester 
(75%); mp 191-193'' C; MS (APCI+), m/z (%): 512(100), 361(10). 

EXAMPLE 70 

1 5 6-(4-Fluoro-ben!^I)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-anaide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyrimidine- 
2-carboxylic add (pyridin-4-ylmethyl)-amide was treated as in Example 55, 

20 Step D with 4-fluorobenzyl bromide. The crude product was chromatogrq)hed on 
silica gel eluting with CH2Cl2:tetrahydrofuran 2: 1. The isolated free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-fluoio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)-amide 

25 hydrochloride (48%); MS (APCI+), m/z (%): 425(100), 291(40), 257(20). 
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EXAMFLE71 

6-(4-Bromo-beiizyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^]pyriinidine.2-carboxyUc acid (pyridin-4.ylmethyl)-ainide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-caiboxylic acid (pyridin-4-ylmethyl)-aimde was treated as in Example 55, 
Step D with 4-hromobenzyl bromide. The crude product was chromatogr^hed on 
siUca gel eluting with CH2Cl2:tetrahydrofuran. 2:1. The isolated free base was 
dissolved in tetiahydrof uran and treated with IM HCl in diethyl ether to give 
6-(4-bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-cart)Oxylic acid (pyridni-4-ylmethyl)-aniide 
hydrochloride (48%); MS (APCI+), m/z (%): 487(100), 485(100). 

EXAMPLE 72 

<r.(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro.5H- 
thiazolo[3>c]pyrimidine-2-carboxyBc acid (pyridin-4-ylmethyl)-amide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrinjidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-amide was treated as in Example 55, 
Step D with 4-chlorobenzyl bromide. Ihe crude product was chromatogrq)hed on 
silica gel eluting with CH2Cl2:tetrahydrofuran, 2:1. The isolated free base was 
dissolved in tetrahydrofuran and treated with IM HCl in diethyl ether to give 
6-(4-chloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride (65%); MS (APa+). m/z (%): 441(100), 307(20). 

EXAMPLE 73 

8-Methyl-6*[4-(niorphoIine-4-carbonyl)-bei^l]-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrunidine-2-carboxylic acid (pyridin-4-yliiiethyl>aiiiide 
hydrochloride 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyriinidine- 
2-carboxylic add (pyridin-4-ylmethyl>amide was treated as in Example 55, 
Step D with l-(4-bromomethyIphenyl)-l-morpholin-4-ylmethanone. The crude 
product was triturated with ethyl acetate to give the firee base. The isolated free 
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base was dissolved in tetrahydiofuran and treated with IMHCl in diethyl ether to 
give8-methyl-^[4-(morphoKne-4-caibonyl)-benzyl]-5,7-dioxo-6,7-dihydio-5H- 

thiazolo[3^-c]pyiimidine-2-caiboxylic acid (pyridin-4-ylmethyl)-aiBide 

hydrochloride (56%); MS (APa+), m/z (%): 520(80). 392(100), 336(70), 

5 292(80). 

EXAMPLE 74 

{5-[2-(4-Fluoro-beii?ylcarbainoyl)-8-methyl-5,7-dioxo-7H- 
thia2olD[3^]pyrimidin-6-ylmethyll-isoxa2ol-3-yl}-carbainic add methyl 

ester 

10 8-Methyl-5,7-dioxo-6,7-dihydK>-5H-thiazolo[3,2-c]pyriniidine- 

2-caiboxylic acid 4-fluoro-benzylaniide (100 mg, 03 nunol) was disscdved in 
dimethylfonnamide (3 mL), and cesium carbonate (98 mg, 0.3 mmol) was added, 
then (5-bromomethyl-isoxa2ol-3-yl)-caibaniic acid methyl ester (71 mg, 
0,30 mmol) was added and the mixture stirred overnight at room temperature. The 

15 reaction mixture was partitioned between ethyl acetate and 10% citric acid 

solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was chromatographed 
on silica gel (70-230 mesh) using hexanes/ethyl acetate, 1:1, v/v, then V2, v/v as 
eluant to give the product, {5-[2-(4-fluaro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 

20 7H-thia2olo[3,2-c]pyrimidin-6-ylmediyl]-isoxazol-3-yl }-carbamic acid methyl 
ester. 58 mg (40%). MS (APCI+), m/z (%): 488.1(100), 265.2(98). 

EXAMPLE 75 

8-Methyl-5,7-dloxo-6-[4-(2H.tetrazol-5-yl)-benzyI]-6,7^ihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyIic acid 4-fluoro-beiizyIaiiiIde 

25 Step A: 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid 4-fluoro-benzylaniide (200 mg, 0.6 mmol) was dissolved in 
dimethylfonnamide (5 mL), and cesium carbonate (196 mg, 0.6 mmol) was 
added; then (4-bromomethyl-phenyl)-trityl-2fl-tetrazole (289 mg, 0.6 mmol) was 
added and the mixture stirred over three days at room tenq)erature. The reaction 

30 mixture was partitioned between ethyl acetate and 10% citric acid solution, the 
aqueous layer back-extracted, the organic layers comtnned, the oi^ganic layer 
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washed with 10% citric acid and three times with brine, dried over magnesium 
sulfate, filtered and concentrated. The residue was chromatographed on siKca gel 
(70-230 mesh) using hexanes/ethyl acetate, 2:1, v/v, then 1:1, v/v as eluantto give 
the product, which was used directly in the next step, 186 mg (42%). MS 

5 (APCI+), m/z (%): 678.3(10), 243.2(100). 

Step B: The product from Step A, (186 mg, 0.25 mmol) was taken up in 
trifluoroacetic acid (6 mL) at room tempo-ature and stirred for 3 hours. Hie 
reaction mixture was concentrated to dryness, and water was added and a white 
precipitate formed and was collected by filtration and washed with ethyl eAer and 

10 hexanes to give the product, 8-methyl-5,7-dioxo-6-[4-(2H-tetrazol-5-yl)-benzyl]- 
6,7-dihydro-5H-diiazolo[3,2-c]pyriniidine-2-cari)oxylic acid 4-fluoro- 
benzylamide. 80 mg (65%). MS (APa+), m/z (%): 492.2(60). 

EXAMPLE 76 

8-Methyl-6-[4-(morpholine-4-carbonyl)-benzyI]-5,7-dioxo-6,7-dihydro-5H- 
15 thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
2-cajboxyhc acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylformamide (4 mL), and cesium cariwnate (148 mg, 0.45 mmol) was 
added and then l-(4-bromomethyl-phenyl)-l-morpholino-4-ylmethanone (128 mg, 
20 0.45 mmol) was added and the mixture stirred four days at room tempwature. The 
dimethylformamide was removed in vacuo. The residue was partitioned between 
ethyl acetate and 10% citric acid solution, the layers separated, the organic layw 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 8-methyl- 
25 6-[4-(morpholine-4-carbonyl)-benzyl]-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide), 143 mg 
(59%). MS (APa+), m/z (%): 537.2(50), 386.2 (100). 
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EXAMPLE77 

tf.((HFluoro-quinolin-2-ylmethyl)-8-methyl-5,7-dtoxo-6,7-^ 
thiazolo[3^]pyriinidine-2-carlK»xyDc add 4-fluoro-bett?yIaiiiidc 

8-Methyl-5J-dioxo-6J-dihydio-5H-thia2olo[3^-c]pyriinidine. 

5 2-caiboxylic acid 4-fluoro-ben2ylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnamide (4 mL) and cesium carbonate (148 mg, 0.45 mmol) was 
added and then 2-(chlon)methyl)-6-fluoro-quinoline (88 mg, 0.45 mmol) was 
added and the mixtuie stined 4 days at room temperature. The 
dimethylfotmamide was removed in vacuo. The residue was partitioned between 

10 ethyl acetate and water, the layers sqMirated, the organic layer washed with brine, 
dried over magnesium sulfate, filtered and concaitrated. Hie residue was 
triturated with hexanes/ethyl acetate to give the product, 6-(6-fluoro-quinolin- 
2-ylmethyl)-8-methyl-5.7-dioxo-6,7-dihydro-5H-thia2oIo[3,2-c]pyrimidine- 
2-caiboxylic acid 4.fluoro-benzylamide, 143 mg (64%). MS (APCI+), m/z (%): 

15 493.2(50), 342.2 (100). 



EXAMPLE 78 

2-[2-(4-FIuoro-beii^lcarbamoyl)-8-methyl-5,7-dioxo-7H- 
thiazolo[3^c]pyriimdin-6-ylmethyl]-5-methoxy-pyrinaidine-4-carboxylicadd 

methyl ester 

20 8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-cari)oxylic add 4-fluQro-benzylamide (150 mg, 0.45 mmol) was dissolved m 
dimethylformamide (4 mL) and cesium carbonate (148 mg, 0.45 mmol) was 
added and then 2-chloromethyl-5-methoxy-pyrimidine-4-carboxylic acid mettyl 
ester (1 17 mg, 0. 45 mmol) was added, and the mixture stirred 4 days at room 

25 temperature. The dimethylfoimamide was removed in vacuo. The residue was 

partitioned between ethyl acetate and water, the layers separated, the organic layer 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to ^ve tiie product, 
2-[2-(4-fluQro-ben2ylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

30 thiazolo[3,2-clpyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-caiboxylic add 
methyl ester, 30 mg (13%). MS (APa+), m/z (%): 514.2(100), 363.2 (50). 
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EXAMPLE79 

6-But-2-ynyl-8-methyl-5J-dioxo.6,7.dmydro-5H-tliiazolo[3^c]pyriiid 

2-carboxylic acid 4-fluoro-benzylaiiiide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine- 

5 2-carboxylic acid 4-fluoro-benzylamide (150 mg, 0.45 mmol) was dissolved in 
dimethylfonnainide (4 noL) and cesium carbonate (148 mg, 0.45 mmol) was 
added, and then l-bromo-2-butyne (60 mg, 0.45 mmol) was added and the 
mixture stirred 5 days at room tonperature. The dimethylfonnamide was removed 
in vacuo. The residue was partitioned betweai ediyl acetate and 10% citric add 

10 solution, the layers separated, the organic layer washed with brine, dried over 
magnesium sulfate, filtered and concentrated. The residue was triturated with 
hexanes/ethyl acetate to give the product, 6-but-2-ynyl-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide, 125 mg (72%). MS (APa+), m/z (%): 386.2(100). 

15 EXAMPLE 80 

8-Methyl-5,7-dioxo-6-(2-oxo-2H-l-beiizopyran-6-ylmethyl)-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxyIic add 4-flttoro-beii^lamide 

8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolot3,2-c]pyrimidine- 
2-cari)oxyIic acid 4-fluoro-benzylaniide (377 mg, 1.1 mmol) was dissolved in 

20 dimethylfonnamide (7 mL) and cesium carironate (365 mg, 1.1 nomol) was added, 
and then 6-bromomethyl-chromen-2-one (270 mg, 1.1 mmol) was added and the 
mixture stirred 13 days at room temperatore. The dimethylfonnamide was 
removed in vacuo. The residue was partitioned between ethyl acetate and 10% 
citric acid solution, the layers separated, the organic layer washed with 10% citric 

25 add and toine, dried over magnesium sulfate, filtered and concentrated. The 

residue was triturated widi hexanes/ethyl acetate and then chromatogr^hed on a 
short pad of silica gel (70-230 mesh) foDowed by column chromatography using 
hexanes/ethyl acetate to give the product, 8-meAyl-5,7-dioxo-6-(2-oxo-ffl- 
l-benzopyian-6-ylmethyl)-6,7-dihydro-5H-thiazolo[3,2-c]pyriniidine- 

30 2-carboxylic add 4-fluoro-benzylamide, 78 mg (14%). MS (APa+), m/z (%): 
492.3(100), 341.1 (80). 
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EXAMFLE81 

6-(4-Methanesulfonyl-beiizyl)-8-mettiyl-5,7-dioxo-6,7-dlhydro-SH- 
thiazolo[3;2-clpyriiniduie-2-carboxylic add (pyridm-4-yImethyI)-aiiiidc 
hydrochloride 

5 The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 

6,7-dihydro-5H-duazolo[3,2-c]pyrimidine-2-caiboxylic acid ^yridin-4-yhnethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added followed by 
4-methylsulfonylbenzyl chloride (102 mg, 0.5 mmol), and the mixture stined 

10 overnight at room temperature. The dimethylfoimamide was ranoved in vacuo. 

The residue was partitioned between ethyl acetate and watCT, die layers separated, 
the organic layer washed with brine, dried over magnesium sul£ate, filtered and 
concentrated. No product was in the ethyl acetate layer. The product was insoluble 
in botii phases. The insoluble material was collected by filtration and dried in 

15 vacuo. The solid was stirred in ethereal HCl to give the product, 

6-(4-methanesulfonyl-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 0.082 g (32%). MS (APa+), m/z (%): 485.1(100), 351.0 (50). 

EXAMPLE 82 

20 6.(3-Cyano-beii2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridiii-4-ytaiethyl)-anMde 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-tiiiazoIo[3,2-c]pyriinidine-2-carboxylic acid (pyridin-4-ylmethyl)- 

25 amide (158 mg, 0.5 mmol) was dissolved in dimethylfoimamide (5 mL) and 

cesium carbonate (163 mg, 0.5 mmol) was added and flien S-cyanoboizyl bromide 
(98 mg, 0.5 mmol) was added, and the mixture stirred ovemi^t at room 
temperature. The dimethylfonnamide was removed in vacuo. The residue was 
partitioned between ethyl acetate and water, the layers separated, the organic layer 

30 washed with brine, dried over magnesium sulfote, filt»ed and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give the product, 151 ing 
(70%). A portion of the solid was stirred in ethereal HQ to give the product. 
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6-(3^;yana-beiizyl)-8-methyl-5J-dioxo-6,7-dihydro-5H-- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (pyridiii-4-ylmethyl)-ainide 
hydrochloride, 0.082 g. MS (APa+), m/z (%): 432.1(100), 298.1 (50). 

EXAMPLE 83 

5 6-[2-(4-ChIoro-benzenesulfonyl>>ethyl]-8-methyl-5,7-diox 

thiazolo[3^-c]pyriiiiidine-2-carboxylic add ^yridin-4-ylmethyl)-aiiiide 
hydrochloride 

The product from Example 62, Step A, namely 8-methy]-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c3pyrimidine-2-cari>oxylic acid (pyridin-4-ylmethyl)- 
10 amide (158 mg, 0.5 mmol) was dissolved in dimethylfannamide (5 mL), and 
cesium caibonate (163 mg, 0.5 mmol) was added; then 2-chloroethyI- 
4-chlorophenyl sulfone (120 mg, 0.5 nmiol) was added, and the mixture stirred 
overnight at room temperature. Tlie dimethylformamide was removed in vacuo. 
The residue was partitioned between ethyl acetate and water, the layers separated, 
* 15 the organic layer washed with brine, dried over magnesium sulfate, filtered and 
concentrated. The solid was stirred 2 hours in ethereal HCl to give the product, 
6-[2-(4-chloro-benzenesulfonyl)-ethyl]-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2"Carboxylic acid (pyridin-4-ylmethyl)-amide 
hydrochloride, 156 mg (57%). MS (APC1+), m/z (%): 519.1(40), 521.1 (20). 

20 EXAMPLE 84 

8-Methyl-5,7-dioxo-6"(4-sulfamoyl-beiizyl)-6,7-dihydro*5H- 
thiazolo[3^c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)-aiiiide 
hydrochloride 

The product from Example 62, Step A, namely 8-methyl-5,7-dioxo- 
25 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-yhnethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-bromomethylbenzene 
sulfonamide (125 mg, 0.5 mmol) was added and the mixture stirred overnight at 
room temperature. The dimethylformamide was removed in vacuo. The residue 
30 was partitioned between ethyl acetate and water, the layers separated, the organic 
layer washed with brine, dried over magnesium sulfate, filt^^ and concentrated. 
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The solid was stined 1 hour in ethereal HCl to give the product, S-methyl- 
5J-dioxo-6-(4-sulfamoyl-benzyl)-6J-dihydio-5H-thiazolo[3,2-^]pyriniidiiie- 
2-carf)0xylic acid(pyridin-4-ylmethyl>anude hydrochloride, 145 mg (56%). MS 
(APa+), m/z (%): 486.1(100), 352.0 (90). 

EXAMPLE 85 

6-(4-Cyano-beiiayl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3>c]pyriinidine-2-carbo3grIicadd (pyridin-4-yImethyl)-amide 
hydrochloride 

The product ftom Example 62, Step A, namely 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxyJic add ^yridin-4-ylmethyl)- 
amide (158 mg, 0.5 mmol) was dissolved in dimethylformamide (5 mL), and 
cesium carbonate (163 mg, 0.5 mmol) was added; then 4-cyanobaizyl bromide 
(98 mg, 0.5 namol) was added and the mixture stirred overnight at room 
temperature. The dimethylformamide was removed in vacuo. The residue was 
partitioned between ethyl acetate and water, the layers separated, the organic layM" 
washed with brine, dried over magnesium sulfate, filtered and concentrated. The 
residue was triturated with hexanes/ethyl acetate to give a pale brown solid. Hw 
solid was stured in ethereal HCl for 1 hour to give the product, 6-(4-cyano- 
benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2- carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride, 0.1(J2 g. MS (AP+) 
m/z (%): 432.1(100), 298.0 (30). 

EXAMPLE 86 

8-Methyl.5,7-dioxo-6-(3-oxo-3-phenyl-propyl).6,7.dihydro-5H- 
thiazolo[3^]pyrimidine-2-carboxylic acid 4-fluoro*benzylainide 

In an 8 raL screw cap vial was added a solution of 8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylaniide,(0.033 g, 0.1 mmol) in dimethylformamide (1 mL), a solution of 

3- chloro-l-phenyl-propan-l-one (0.039 g, 0.23 mmol) in dimethylfoimamide 

(0 J75 mL) and anhydrous cesium carbonate (0.075 g, 0.023 mmol). The vial was 
capped and the reaction mixture was shaken for 24 hours at room temperature. 
The reaction mixture was filtered and the solvent was removed under vacuum. 
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Purification was carried out via leverse-phase HPLC (3% n-propanol in 
acetonitrile and 3% n-propanol in water as the eluent; C-18 column). 0.028 g 

(60%). MS (APCI), m/z ([M+H]+) 466.5. 

EXAMPLES? 

5 8-Methyl-5,7-dioxo-6-(l-phenyl-ethyl)-6,7.dihydro-5H- 

thiazolo[392-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylaniide 

The reaction was run according to the procedure of Example 86. 
MS (APCD. m/z ([M+H]+) 438.4. 

EXAMPLE 88 

10 8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-^thyl)-6,7Mlihy 
thiazolo[3;2-c]pyrimidine-2-carboxylic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCD. m/z ([M+H]+) 516.5. 

EXAMPLE 89 

15 6.(5-Cyano-pentyl)-8-methyl-5,7-dioxa-6,7-dihydro-5H- 

thiazolo[3^c]pyrimidine-2-carboxyUc acid 4-fluoro-benzylamide 

The reaction was run according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 429.4. 

EXAMPLE 90 

20 6-(E)-But-2-enyl-8-methyl-5,7-dioxo-6,7-dihydro-SH- 

thiazolo[3^»c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide 
The reaction was mn according to the procedure of Example 86. 

MS (APCI), m/z ([M+H]+) 388.4. 
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EXAMPLE91 
8-Methyl-5,7-dioxo-6-(E)-pent-2-aiyI<4,7-dihydro-5H- 
thiazolo[3^]pyriinidine-2-carbiayIic add 4-fluoro-ba^ylaiidde 

The reaction was run according to the procedure of Example 86. 

5 MS (APCD. m/z ([M+H]+) 402.4. 

EXAMPLE 92 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7<4ihydro-5H-tliiazolo[3^c]pyriii^ 
2-carbo3grlic add 4-fluoro-beiizyiaiiiide 

The reaction was run according to the procedure of Example 86. 

10 MS (APCD. m/2 ([M+H]+) 390.4. 

EXAMPUE93 
8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6i7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxyUc acid 4-fluoro-benzylamide 

The reaction was run according to the procedure of Example 86. 

15 MS (APCI), m/z (IM+H]+) 388.4. 

EXAMPLE 94 
6-(l-EthyI-propyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^c]pyrimidine-2-carboxyIic add 4-fluoro-beiizylamide 

The reaction was run according to the procedure of Example 86. 

20 MS (APCI), m/z ([M+H]+) 404.4. 

EXAMPLE 95 

8-Methyl-5,7-dioxo-6-pent-2-ynyI-6,7-dihydro-5H-thiazolo[3^c]pyrlmidme- 
2-carbo)9lic add 4-fluoro-beiizylamide 

Hie reaction was run according to the procedure of Example 86. 

25 MS (APCI), m/z (IM+H]+) 400.4. 
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EXAMPLE96 

6-(2-Benzenesii]fonyl-ethyl}-8-melfayl-5,7-dioxo-^7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add 4-fluoro-beiizylaiiiide 

The reaction was run according to the pioceduie of Exaiiq)le 86. 

5 MS (APCD, m/z ([M+H]+) 502.5. 

EXAMPLE 97 

8-Methyl-6-(3-methyI-but-2-enyl)-5,7-dioxo-6»7-dihydro-5H- 
thiazolo[3^c]pyriiiiidine-2-carboxyUc add 4-fluoro-bei^yIaiiiide 
The reaction was run according to die procedure of Exanq>le 86. 

10 MS (APCD. m/z ([M+H]+) 402.4. 

EXAMPLE 98 

6-[2-(4-Fluoro-b€nzenesuIfonyI)-ethyl]-8-methyl-S,7-dioxo-6,7-dihyd«)-5H- 
thiazolo[3^c]pyrimidine-2-carboxylic acid 4-fluoro-benzylaniide 
The reaction was run according to the procedure of Example 86. 

15 MS (APCD, m/z ([M+H]+) 520.5. 

EXAMPLE 99 

6-[3-(4-Flttoro-phenyl)-3-oxo-propyl]-8-methy!-5,7-dioxo-6,7-dihydro-5H- 
thiazoIo[3^c]pyriinidine-2«carboxylic add 4-fluoro-benzyIainide 

The reaction was run according to the procedure of Bxanq>le 86. 

20 MS (APCD. m/z ([M+H]+) 484.4. 

EXAMPLE 100 

6-(2-Benzoylaiiiino-ethyD*8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxyUc add 4-fluoro-beiizylaniide 

The reaction was run according to the procedure of Example 86. 

25 MS (APCD, m/z ([M+H]+) 481.5. 
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EXAMPLElOl 
8-MethyI-5,7-dioxo^(2-pheiioxy<«thyl)-6,7-dihydro-5H- 
thiazolo[3^c]pyriniidine-2-carbo]g^lic acid 4-fluoro-beiuylaiiiide 

The reaction was ran according to the procedure of Exanq>le 86. 

5 MS (APCI). miz ([M+H]+) 454.4. 

EXAMPLE 102 

6-(3,4-Dichloro.ben2yI).5,7.dioxo-6,7-dihydro.5H-thia2olo[3^]pyriimdto^ 
2-carboxyIic add 4-metho3iy-baizylainide 

Lithium hexamethyldisilazane (0.9 mL, 1 M in TEiF, 0.9 mmol) was added 

10 to a solution of 6-(3,4-dichloroben2yl)-thiazolo[3^-c]pyrimidine-5,7-dione 
(Example 12, Step A, 0.200 g, 0.61 mmol) in tetrahydrofuran (10 mL), under 
nitrog«i at -72**C. After 3 minutes, l-isocyanatomefliyl-4-meflioxy-b«izene 
(0.22 mL, 1.5 mmol) was added. The reaction was stirred 15 minutes, then 
aqueous ammonium chloride was added, and the reaction allowed to warm to 

15 room temperature. EtOAc (50 mL) was added to die reaction, water layer was 

removed, and the organic layer was, dried C^a2 SO4) and evaporated. The residue 
' was chromatographed on silica gel eluting witii CH2CI2: EtOAc, 9: 1. The isolated 
product was triturated with diethyl ether and dried in vacuum to ^ve 45.2 mg 
(15%) of 6-(3,4-dichlorobenzyl)-5,7-dioxo-6,7-dihydn)-5H-thiazolo[3,2- 

20 c]pyrimidine-2-carboxyhc acid 4-methoxy-benzylamide: mp 206-207* C; 

MS (APCI+), m/z (%): 493(15), 492(80), 490(100), 329(40), 326(55), 263(30), 
121(30). 

EXAMPLE 103 
4-[2-(4-Methoxy-benzylcarbamoyl)-8-methyl-5,7-dioxo>7H' 
25 thiazolo[3^c]pyrimidiii-6-ylmethyl]-beiizoic add m^yl estar 

8-methyl-5,7-dioxo-7H-thiazolo[3>c]pyrimidin-6-yhnethyI]-beiizoicadd 
methyl ester 

Step A: 8-Methyl-thiazolo[3,2-c]pyrimidin6-5,7-dione (4.55 g, 25.0 mmol) 
was suspended in dimeUiylfonnamide (100 mL) under a nitrogen atmosphoe. 
30 Cesium caibonate (8.96 g, 27.5 mmol) was added followed by 4-bromomethyl- 



wo 02/064599 



PCT/ra02/00313 



-133- 

benzoic add methyl ester (5.96 g, 26.0 mmol). The reaction was stined at SO'C 
for 4 hours. The solvent was evaporated in vacuo. The resultmg solid was 
triturated with diethyl ether to give 8-methyl-5,7-dioxo-7H-thiazolo[3^- 
c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester (91%); MS (APCI+), m/z (%); 

5 331(100), 661(15). 

4-[2K4-MethoiQ'-beii^Icarbamoyl)-8-iiiethyl-5,7-diow>-7H-thiazolo[3^ 

c]pyrimidin-6-yliiiethyl]>beiizoic add methyl ester 

Step B: The reaction was run as in Example 102 to give 4-[2-(4-methoxy- 
benzylcarbamoyl)-8-methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyiimidin-6-ylmethyl]- 

10 benzoic acid methyl ester (23%): mp 163-165* C. MS (APa+), m/z (%): 
494(100), 331(50), 121(40). 

EXAMPLE 104 

4.(8.Methyl-5,7-dioxo-7H-thiazolo[3>c]pyrlmidin-6-ylmethyl)-beiizoicacid 
tert-butyl ester 

15 The reaction was run as in Example 103, Step A, using 4-bromomethyl- 

benzoic acid tert-butyl ester. 4-(8-Methyl-5,7-dioxo-7H-thiazolo[3,2-c]pyrimidin- 
6-ylmethyl)-benzoic acid tert-butyl ester was isolated (90%): mp 163-165" C. 
MS (APa+), m/z (%): 373(90). 317(100). 

EXAMPLE 105 

20 4-[2-(3-Fluoro-ben2ylcarbamQyl)-8-methyI-5,7-dioxo-7H- 

thiazolo[3^-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester 

8-MethyI-5,7-dioxo-7H-thiazolo[3,2-c]pyriinidin-6-ylmethyl]-benzoicacid 
methyl ester was treated as in Example 102 using l-fluoro-3-isocyanatomethyl- 
benzene. The resulting solid was purified by flash chromatography on silica gel 
25 eluting with CH2Cl2:THF, 19: 1 to give 4-[2-(3-fluoro-benzylcarbamoyl)- 

8-methyl-5.7-dioxo-7H-thiazolo[3,2-c]pyiimidin-6-ylmethyl]-benz(HC acid methyl 
ester (36%): mp 209-211" C; MS (APa+), m/z (%): 482(100), 331(75). 
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EXAMPI£106 
4-[2K4*nuoro-beii^lcarbamoyl)-8-iiiethyl-5,7-dioxo-7H-t^ 

c]pyriiiiidin-6-ylmethji]-beiizoic add meihyl ester 

8-Methyl-5J-dioxo-7H-thiazolo[3^-c3pyriinidin-6-ylniethyl]-benzoicadd 

5 methyl ester was treated as in Example 102 using l-fluoro-4-isocyanatomethyl- 

benzene. The resulting solid was purified by flash chromatography on silica gel 

eluting with CH2Cl2:tetrahydrofuran, 24:1 to give 4-[2-(4-fluoK>- 

benzylcaibamoyl)-8-methyl-5J-dioxo-7H-thiazolo[3,2-c]pyrimidin-6-ylinethyl3- 

benzoic acid methyl ester (30%): mp >215''C; MS (APa+). m/z (%): 482(100), 

10 331(70). 

EXAMPLE 107 

6*(4-Cyano*benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H-Uiiazolo[3j2- 
c]pyriiiudiiie-2-carboxyIic acid 4-fluoro-benzylainide 

6-(4-Cyano-benzyl)-8*methyl-5,7-dioxo-6,7-dihydro-5H- 
IS thiazolo[3^-c]pyriiiiidine-2>carboxylic add 

Step A: The product of Example 53, namely 8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione-2-carboxylic acid was reacted with 
4-bromomethyl-benzonitrile according to the procedure of Example 103, Step A, 
to give 6-(4-cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (36%); MS (APCI+), m/z (%): 
298(100). 

6-(4-Cyano-beiizyI)-8-methyl-5,7-dioxo-6»7-dihydro-5H- 
tluazolo[3^]pyriniiduie-2-carboxylic add 4-fluoro-bai:^laiiiide 
Step B: 6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3,2-c]pyhmidine-2-caiboxylic acid was treated as in Example 102 udng 
I-fluoro-4-isocyanatomethyl-benzene. The crude product was chromatographed 
on silica gel eluting with CH2Cl2:tetrahydrofuran, 19:1. The product was then 

triturated with diethyl ether and vacuum dried at room temperature to give 6-(4- 
cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
30 carboxylic add 4-fluoro-benzylamide (2S%): >220°C; MS (APCI+), m/z (%): 
449(100), 298(85). 
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EXAMP1JE108 
8-Methyl-^[4.(moipholine-4-suIfonyl>ben?yl>^ 
S^T-dione 

The product from Example 53, namely 8-methyl- 

5 thiazolo[3,2-c]pyrimidine-5,7-dione (586 mg, 3.2 mmdl), 

4-morpholinosulfonylbenzyl bromide, (1.031 g, 32 ramol), cesium carbonate 
(L105 g, 3.4 mmol) and dimethylfonnamide (9 mL) were stirred at room 
temperature overnight. The dimethylformamide was removed on the rotary 
evaporator at 60''C. The residue was partitioned between ethyl acetate (200 mL) 

10 and water (100 mL), the layers separated, the organic layer washed with brine 
(50 mL) and dried over magnesium sulfate, filtered and concentrated to a tan 
solid. Trituration with hexanes/ethyl acetate and filtration gave the product, 8- 
methyl-6-[4-(moipholine-4.sulfonyI)-benzyl]-thiazolo[3,2-c]pyrii^ 
dione, as a tan solid, 1.195 g (88%). MS (APCI+), m/z (%): 422.1(100). 

15 183.1 (25). 

EXAMPLE 109 

6-Benzyl-8-methyl-5,7-dioxo-6,7.dihydro-5H-thiazolo[3>clpyrimidine- 
2-carboxylic acid 3*methoxy-benzylamide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 

20 6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylfonnamide (4 mL). Added were 3-methoxybenzyl 
amine (64 mg, 50 mmol), l-hydroxybenzotriazole hydrate (68 mg, 0.50 mmol) 
and l-[3-(dimethylamino)propyl]-3-ethylcari3odiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stined overnight at room temperature. The reaction 

25 mixture was concentrated on the rotary evaporator The residue was partitioned 
between ethyl acetate and water. The layers were separated, and the organic layer 
was washed with water, saturated sodium bicarbonate solution, and brine. The 
layers were separated, and the organic layer dried over magnesium sulfate, 
filtered, and evaporated in vacuo. The residue was triturated with diethyl 

30 ether/hexanes/ethyl acetate to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2*cait)oxylic acid 3-methoxy-benzylamide, 
164 mg a5%). MS (APa+), m/z (%): 436(100), 273(90), 
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EXAMPLE 110 
d.Benzyl-8.methyI-5,7-dioxo.6,7-^ydn)-5H-tIii^^ 
2-carboxyIic acid (tetrahydro-furaD-2-yliiiethyI)-aiiiide 

The product of Example 33, Step B, namely 6-benzyl-8-methyl-5,7-dioxo- 
5 6,7.dihydio-5H.thiazolo[3^<]pyrimidine-2K:ariK)xylic acid (158 mg, 0.50 mmol) 
was dissolved in dimethylformamide (4 mL). Added were tetrahydrofurfuryl 
amine (51 mg, 50 mmol), 1-hydroxybenzotriazoIe hydrate (68 mg, 0,50 nMnol) 
and l-[3-(dimethylamino)propyl]-3-«thylcarbodiimide hydrochloride (100 mg, 
0.52 mmol). The mixture was stirred 13 days at room temperature. The reaction 

10 mixture was concentrated on the rotary evaporator. Hie residue was partitioned 
between ethyl acetate and water The layers were separated, and the organic layer 
was washed v^th water, saturated sodium bicarbonate solution, and brine. The 
layei3 were separated and the organic layer dried over magnesium sulfate, filtered, 
and evaporated in vacuo to give the product, 6-benzyl-8-methyl-5,7-dioxo-6,7- 

15 dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (tetrahydro-furan-2- 
ylmethyl)-amide, 147 mg (73%). MS (APCI+), m/z (%): 400(100), 273(50). 

EXAMPLE 111 

{542-(4-Fluoro-benzylcarbamoyI)-8-methyl-5,7-dioxo-7H--thiazolo[3^. 
c]pyrimidine-6-ylmethyl]-isoxazol-3-yl}-carbamic acid methyl ester 
20 MS-APCI(M+1): 489.5 

EXAMPIJE112 

6-Benzyl-8-fonnyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^c]py 
carboxylic acid 4*fluoro-benzyIamide 

(l-Benzyl-2,6-dioxo-l,2^,6-tetrahydro-pyrimidin-4-ylsulfanyl)-aceticac 

25 methyl ester 

Step A: 3-Benzyl-6-chloro.lH-pyrimidine-2,4-dione (23.7 g, 100 mmol), 
methyl thioglycolate (11 mL, 123 nmiol), and dimethylformamide (100 mL) were 
heated at 55°C for about one hour. Then triethylamine (15 mL, 108 mmol) was 
added, and the mixture heated at 70°C for 2 hours. The mixture was then stirred 

30 for 3 days at room temperature at which time more methyl thioglycolate (4.3 mL, 
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44.6 mmol) and trietbylamine (94.5 niL, 30 mmol) were addedt and the mixtme 
was heated at 70**C for 1 hour. The volatiles were lemoved on a rotary evaporator 
(80^C), and the residue was partitioned between ethyl acetate (400 mL) and wat^ 
(400 mL). The layers were separated, and the oi^ganic layer was washed with 10% 
5 aqueous citric acid solution (100 mL) and brine (100 mL), and dried over 

magnesium sulfate. The organic layer was filtered and concentrated. The aqueous 
washes were extracted again with ethyl acetate (400 mL) and the organic layer 
washed with brine (100 mL) and dried over magnesium sulfate, filtered and 
combined with the first ethyl acetate wash. The solution was concentrated to a 
10 yellow solid. The solid was triturated with ethyl acetate/hexanes (1 : 1), and the 
resulting solid collected by filtration; yield 18.6 g. MS (APCI+), m/z (%): 
307.1(100), 275.0 (40). 

6-Beiizyl*5,7-dioxo-6»7-dihydro-5H-thiazolo[3^,c]pyiim^ 
acid metiiyl ester 

15 Step B: Neat dimethylformamide dimethylacetal (6 mL, 45 mmol) was 

added dropwise to a rapidly stirred solution of (l-ben2yl-2,6-dioxo-l,2,3,6- 
tetrahydro-pyriniidin-4-ylsulfanyl)-acetic acid methyl ester (6.12 g, 20 mmol) in 
tetrahydrofuran (250 mL) at 50''C. The solution was stirred at 50''C for 0.5 hour, 
and then was heated at 70°C on the rotary evaporator (no vacuum) until the 

20 solvent boiled off. More tetrahydrofuran (200 mL) was added, and the mixture 
was stirred overnight at room temperature. Dioxane (SO mL) was added, and the 
reaction mixture was concentrated to a brown oil. The oil was purified by 
filtration through silica gel (70-230 mesh) using ethyl acetate/hexanes (1:1) as 
eluant; yield 2.94 g (46%). MS (APCI+), m/z (%): 317.1(100), 259.0 (10). 

25 6-Benzyl-5,7-dioxo-697-dihydro-5H-thiazolo[3^,c]pyrimidine-2Har^ 
acid 

Step C: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 
cartK>xylic acid methyl ester (3.87 g, 12.2 nrniol) was taken up in tetrahydrofuran 
(80 mL), and the solution was cooled to O^C. A solution of lithium hydroxide 
30 hydrate (0.49 g, 1 1 .9 mmol) in water (10 mL) was added dropwise over 3 minutes. 
The solution was stirred 12 minutes at O^^C, and was then poured into a separatory 
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funnel containing ethyl acetate (350 mL) and 10% citric acid solution (25 mL). 
The layers were separated, the organic layer washed with brine (50 niL), dried 
over magnesium sulfate, and filtered. The organic layer was concentrated on the 
rotary without heating. The residue was triturated with diethyl ether, and the solid 
5 collected by filtration; yield 2.996 g (81%). MS (APCl+X miz (%): 303.0 (20), 
259.0 (100). 

6*BeiizyI-5,7*dioxo-6jH]ihydro-5H*ihiazolo[3^c]pyri^ 
carboxylic acid 4-fluoro-benzyIamide 

Step D: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 
10 carboxylic acid (2.25 g, 7.45 mmol) was mixed with l-hydroxybenzotriazole 
(1.02 g, 7.55 mmol), 4-fluorobenzyl amine (0.95 g, 7.6 nmiol), and 
dimetfiylfomiamide (12 mL), and l-[3-(dimethylamino)propyl]-3- 
ethylcarbodiimide hydrochloride (1.45 g, 7.6 mmol) was added. The mixture was 
stirred for 3 days at room temperature. The volatiles were removed on the rotary 
15 evaporator with a bath temperature at 65^C, and the resulting residue was 

partitioned between ethyl acetate (300 mL) and water. The organic layer was 
washed with water (100 mL), sodium bicarbonate solution (2 x 50 mL), and brine 
(50 mL). The organic layer was dried over magnesium sulfate, filtered, and 
concentrated to a solid, which was triturated with hexanes/diethyl ether. The 
20 insoluble portion was collected by filtration, washed with diethyl ether, and dried; 
yield 2.599 g (85%). MS (APCI+), m/z (%): 410.0 (100), 259.0 (20). 

6*BenzyI-8-formyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2»c]pyrimidine-2- 
carboxylic acid 4-fluoro-benzylamide 

Step E: 6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

25 carboxylic acid 4-fluoro-benzylamide (2.09 g, 5.84 nunol) was taken up in 

dimethylfoimamide (7.5 mL), and phosphorus oxychloride (1.2 mL, 12.9 nunol) 
was added dropwise over 5 minutes. The reaction mixture was stirred for 0.5 hour 
at loom temperature, and then for 1.5 hours at 75°C. No starting material 
remained by mass spectrum analysis. The reaction mixture was cooled to room 

30 temperature, and was added dropwise to rapidly stirred water (150 mL). A yellow 
solid precipitated and was collected by filtration. The solid was taken up in ethyl 
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acetate/tetrahydrofuran, and the solution was dried over magnesium sulfate, 
filtei^ and concentrated to a solid. The solid was triturated with hexanes/ethyl 
acetate and collected. The solid was slurried in ethyl acetate and collected; yield 
0.665 g of 6-benzyl-8-formyl-5,7-dioxo-6,7-dihydro-5H- 
5 thiazolo[3,2,c]pyrimidine-2-carboxyIic acid 4-fluoro-ben2ylamide. An additional 
L6 g of material was obtained in several portions by filtration through silica gel 
using dichloromethane/tetrahydrofuran, 95/5 as eluant. MS (APCI+), m/z (%): 
438.0 (100), 287.0 (25). 

10 EXAMPLE 113 

6-Benzyl-8-hydroxymethyl-597-dioxo-6,7*dihydro-5H- 
thiazolo[392,c]pyriniidine^2-carboxyllc acid ^-fluoro-benzylamide 

A portion of the aldehyde prepared in Example 112, Step E, namely 
6-benzy]-8-formy]-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2- 

15 carboxylic acid 4-fluoro-benzylamide, (0.31 g, 0.71 mmol) was taken up in 
tetrahydrofuran (30 mL) and water (20 mL) containing sodium borohydride 
(0.21 g, 5.5 mmol), and the mixture was stirred at room temperature. After 
0.5 hour, no starting material remained. The reaction was quenched by addition of 
10% aqueous citric acid solution (5 mL). Brine (50 mL) was added, and the 

20 mixture was extracted with ethyl acetate (100 mL). The organic layer was washed 
with brine and dried over magnesium sulfate, filtered, and concentrated to a 
yellow oil. The oil was chromatographed on silica gel using ethyl acetate, then 
tetrahydrofuran as eluant; yield 0.024 g (6.5%) of 6-benzyl-8-hydroxymethyl-5,7- 
dioxO'"6,7-dihydro-5H-thiazolo[3,2,c]pyrimidine-2-carboxylic acid 4-fluoro- 

25 benzylamide. MS (APCI-), m/z (%): 438.0 (50), 287.0 (100). 

EXAMPLE 114 

6-(3,4-nuoro-beiizyl)*8-methyl-5,7-dioxo-6,7Hlihydro-5H-thi 
c]pyrimjdine-2-carboxyljc add (2-methoxy-*pyridiii*4*ylmethyl)-amide 
30 hydrochloride 



Step A: 8-Methy]-5,7-dioxo-6,7-dihydro-5H-ihiazoIo[3,2<]pyriiiiidm^ 
2-carboxyUc acid (2-methoxy*pyridin-4-ylmethyl)*amide 
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8-Methyl-5J-dioxo-6jKimydro-5H-thiazolo[3,2-c]pyrira 
caiboxyUc acid (3.61 g) was dissolved in DMF (20 mL). To the solution was 
added l-hydroxybenzotriazole hydrate (2.15 g) and 2-methoxy-4- 

5 aminomethylpyridine, followed by l-[3-(dimethyIamino)propyl]-3- 

ethylcarbodiimide hydrochloride (3.05 g). The mixture was stirred at room 
temperature overnight. The DMF was removed in vacuum at 60^ C. The residue 
was stirred in water, and the water was decanted. The residue was again stirred 
with water, and the resulting solid filtered. The solid was stirred with aqueous 

10 sodium bicarbonate, filtered, and air dried to give 8-methyl-5,7-dioxo-6,7- 

dihydit)-5H-thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-methoxy-pyridin-4- 
ylmethyD-amide (59% yield); MS (APCI+), miz (%): 347(20), 174(100). 135(20), 
128(65). 

15 Step B: 6-(3,4-Fluoro-benzyl)-8-methyl-5,7-dioxo.6,7-dihydro-5H- 

thia2olo[3^c]pyrimidine-2-carboxylic acid (2-inethoxy-pyridin-4-ylmethyl)- 
amide hydrochloride 

The product of Step (A), namely 8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4-ylmethyl)- 

20 amide (200 mg, 0.58 mmol), was suspended in DMF (10 mL), and cesium 
carbonate (204 mg, 0.63 mmol) was added, followed by 3,4-difluorobenzyl 
bromide (0.08 mL, 0.63 mmol). After 17 hours, the DMF was removed in a 
vacuum at 70*" C. The residue was mixed with THF and filtered through a pad of 
Celite over silica gel eluting with additional THF. The filtrate was evaporated in 

25 vacuo to an oil. The material was purified by chromatography on silica gel, 

eluting with CH2Cl2:THF (9:1) to give 6-(3,4-fluoro-benzyl)-8-methyl-5,7-dioxo- 
6,7-dihydro-5H-thia2olo[3,2-c]pyrimidine-2-carboxyhc acid (2-methoxy-pyridin- 
4-ylmethyl)-amide (30% yield). The residue was dissolved in THF (2 mL) and 
treated with HCl/diethyl ether (1 M, 0.2 mL). The resulting solid was isolated by 

30 filtration and dried in a vacuum at 55°C to give 6-(3,4-fluoro-benzyl)-8-methyl- 
5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2- 
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methoxy-pyridin-4-ylmethyl>ainide hydrochloride; MS (APa+), m/z (%): 
473(100X 309(30). 

The invention compounds of Fonnula I have been evaluated in standard 
assays for their ability to inhibit the catalytic activity of various MMP enzymes. 
S The assays used to evaluate the biological activity of the invention compounds are 
well-known and routinely used by those skilled in the study of MMP inhibitors 
and their use to treat clinical conditions. 

The assays measure the amount by which a test compound reduces the 
hydrolysis of a thiopeptolide substrate catalyzed by a matrix metalloproteinase 
10 enzyme. Such assays are described in detail by Ye et al., in Biochemistry^ 
1992;31(45):1 1231-1 1235, which is incorporated herein by reference. 

Thiopeptolide substrates show virtually no decomposition or hydrolysis at 
or below neutral pH in the absence of a matrix metalloproteinase enzyme. A 
typical thiopeptolide substrate commonly utilized for assays is Ac*Pro-Leu-Gly- 
15 thioester-Leu-Leu-Gly-OEt. A 100 /xL assay mixture wiU contain 50 mM of N-2- 
hydroxyethylpiperazine-N'-2-ethanesulfonic acid buffer ("HEPES," pH 7.0), 
10 mM CaC]2, 100 fiM thiopeptolide substrate, and 1 mM 5,5'-dithio-bis-(2-nitro- 

benzoic acid) (DTNB). The thiopeptolide substrate concentration may be varied, 
for example from 10 to 800 ^M to obtain Kj^ and Kqq^ values. The change in 

20 absorbance at 405 nm is monitored on a Theimo Max microplate reader 
(molecular Devices, Menlo Park, CA) at room temperature (22®C). The 
calculation of the amount of hydrolysis of the thiopeptolide substrate is based on 
E412 = 13600 M-^ cm-1 for the DTNB-derived product 3-carboxy- 
4-nitrothiophenoxide. Assays are earned out with and without matrix 

25 metalloproteinase inhibitor compounds, and the amount of hydrolysis is compared 
for a determination of inhibitory activity of the test compounds. 

Several representative compounds have been evaluated for their ability to 
inhibit various matrix metalloproteinase enzymes. Table 1 below presents 
inhibitory activity for compounds from various classes. In Table 1, MMP-IEL 

30 refers to full length interstitial collagenase; MMP-2FL refers to full length 
Gelatinase A; MMP-3CD refers to the catalytic domain of stromelysin-1; 
MMP-7FL refers to full length matrilysin; MMP-9FL refers to fidl length 
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Gelatinase B; MMP-13CD refers to the catalytic domain of collagenase 3; and 
MMP-14CD lefers to the catalytic domain of MMP-14. Test compounds were 
evaluated at various concentrations in order to determine their respective 
IC50 values, the micromolar concentration of compound required to cause a 50% 
5 inhibition of catalytic activity of the respective enzyme. 

It should be appreciated that the assay buffer used with MMP-3CD was 
50 mM N-morpholinoethane sulfonate C*MES") at pH 6.0 rather than the HEPES 
buffer at pH 7.0 described above. 



wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



-151- 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



-154- 



PCT/IB02/00313 



o 



c 



> 

i 

o 
\n 



JO 

t2 



2 



O 
I 



2 



O 



o 

el -J 
e. Q 



o 

s 

Co 



a. 



o 

O 



o 



o 
o 



o 

A 



o 
o 



o 
m 

A 



P- 

00 

o 
d 



o 



o 



o 

m 
A 



A 



o 
d 




X 

a 




NO 



to 



wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 



-156- 



e 
o 

V3 

c 

1 

u 
U 

w 
3 

> 

I 

o 
U 



i 



o 



o 



o 

a. Q 



© 



o 

a. O 
2 



Si 
2 

5 
55 



a. 

CO ^ 



On 



o 
o 



o 
o 
o 

CM 
SO 






as 



o 



wo 02/064599 



PCT/IB02/00313 



-159- 



CO 

a. 



e 

*« 
r 

U 

CO 

3 

S2 
> 

I 

o 
in 

U 



SO 
2 



On 
O 



o 
2 



O 

d Q 



CM 
O 



o 



2 

I 



CI. 



o 
o 



o 
o 



o 

A 



o 
o 



7 



o 

s 

o 



s 

o 




X 

o 




so 



wo 02/064599 



-161- 



PCT/IB02/00313 

V. 



o 
U 

n 
Ok 

2 



r 

U 

> 

3 
o 

U 



e2 



o 
5 

GO 



MMP-14 
CD 


OOK 


OOK 


MMP-09 
FL 


OOK 


OOK 


MMP-07 
FL 




>30 


MMP-03 
CD 




OOK 


MMP-02 
FL 


>30 


>30 


MMP-01 
FL 


>30 


>30 


2 


0.0869 


0.8150 




o 



wo 02/064599 



PCT/IB02/00313 



-162- 



o 

U 

CO 



o 



a. Q 
S 

ON 

o 
2 



o 

a. -1 
2 



o 

a. Q 
2^ 



o 



2 



5 

00 



'S- 



O 

o 



o 
o 

7f 



r 

5 




wo 02/064599 



-164- 



PCT/ro02/00313 




wo 02/064599 



PCT/IB02/00313 



-165- 



o 
IS 



o 



So 



c 

o 
U 

W 

e 

I 

U 

CO 
CO 

> 

o 
m 
U 



e2 



CM 

2 



oL Q 
2 



a. 

2 
u 

s 

S5 



o 
o 



o 
o 



I 

A 



1 

d 




8 

A 



o 
o 



o 
o 



o 

A 



o 
o 



o 
o 



I 

d 




o 



wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 PCT/IB02/00313 

-169- 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



172 



PCT/IB02/00313 



c 
o 
U 

CA 

a. 



t: 

U 



S2 
> 



ON 

o 
2 



o 
I 

a. 
2 



2 



CM 

2 



o 

2 



o 



JD 

e2 



s 

o 

5 
55 



-Si 



§ 

A 



O 
O 



o 



o 

m 

A 



o 



o 
m 

A 



O 

o 



o 
o 



o\ 
o 
o 
o 

d 



o 

A 



o 

d 





NO 



wo 02/064599 



PCT/IB02/00313 



-173- 



o 

U 

CO 

E 
'5 

t: 
^> 
u 

c/3 

S£ 



o 



o 



o 
I 

2 



o 

I 

ou 

2 



o 



2 



o 

a. Q 
so 



2 
o 

CO 



CO Z 

a: 



o 



O 



o 
m 
A 



00 



o 



o 



o 

00 

o 



o 



o 



O 

m 

A 



o 
m 

A 



o 



o 



8 

00 




00 



V/0 02/064599 



PCT/IB02/00313 



175- 




wo 02/064599 



177- 



PCT/IB02/00313 



c 
o 

U. 



e 
1 

U 

s 

J2 
0) 

> 

o 
O 



oL Q 



I If 
2 



o 
2 



o 



o 
2 



Ss3 



I 

2 
2 



2 

2 
u 

E 

So 



o 



o 

A 



o 

ro 
A 



O 



NO 
NO 

xr 
o 
d 



o 
o 




oc 



so 

00 



wo 02/064599 PCT/IB02/00313 

-178- 



c 
o 

O 

CO 



U 

3 

> 
3 

o 
U 



J3 

i2 



o 
2 



o 

2. 
2 



CO 

18 

2 



o 



o 



2 



Si 

S 
o 



CO 



o 
o 
o 




00 



wo 02/064599 



PCT/IB02/00313 



-179- 



o 



o 

cL J 



o 



O 

2 



o 

2 



e 



s 

u 

E 

55 




CO Z 



00 
00 



wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 



-181- 



c 
o 
U 

tn 

2 



CO 

r 

cn 

S2 
> 



o 
U 



J3 

e2 



a. Q 
2 



2 



o 
a* 



o 



o 
2 



a. Q 
2 W 
2 



2 
u 

s 



4> 

tt3 



o 
o 




0\ 



wo 02/064599 



PCT/IB02/00313 



-182- 



o 



o 



o 





wo 02/064599 



PCT/IB02/00313 



-183- 



c 
o 

CO 



r 

U 

c/3 
U 
> 

o 
U 



H 



2 



ON 

2 



o 
2 



O 

2 



r>4 
o 

2 



o 

el J 
2 



a. Q 
2 



2 

O 

E 
55 



O 
O 




wo 02/064599 



PCT/IB02/00313 



-184- 



o 



a- jJ 



.e 
o 
U 

cn 
Cm 

C 

t: 

U 



> 

3 
o 
U 



CO 

H 



Q 
U 



o 



s 



CM 
O 



2 



o 

2 a. 
2 



2 



w 
3 
«^ 

O 

s 

00 



CO Z 



o 

7? 




wo 02/064599 



-185- 



PCT/IB02/00313 



o 



o 



2 



o 



o 
2 



2-. 



a, Q 
2 



o 
cs 

ON 

o 
o 



o 
o 
o 

CM 



S 

s 

55 




o 




D. 

tti) 



VO 



wo 02/064599 



PCT/ro02/00313 




wo 02/064599 



PCT/IB02/00313 



-187- 



o 

r 
U 

CO 

3 

e 
> 

3 

o 
in 



SO 



ON 

o 



a. J 



o 



0. >J 



So 



O 



2 



o 
2 



ft. Q 



E 
2 

O 

E 
55 



E o 

tL3 



o 
o 



d 




wo 02/064599 



PCT/IB02/00313 



-188- 



c 
o 
U 

a. 



t: 

o 

U 

3 

M 

> 

o 

U 



OS 

o 



o 

a. J 



© 

eu Q 
2 



o 

-J 



o 



B 
5 

CO 



a? 



o 
d 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 




wo 02/064599 



PCT/IB02/00313 



-193- 



c 
o 
U 

CO 



a 

3 

S2 
> 



o 
O 



a. Q 
o 



o 

a. J 
2 



o 
2 



o 
2 



2 ^ 
2 



3 



-2 




in 
cs 

E 

CO 
X 

o 
c 

in 
m 

E 

ca 
X 



c 

a; 

in 

In 
H 



wo 02/064599 



PCT/IB02/00313 



-194- 

Further, IC50 inhibition of MMP-13CD by the compounds of Examples 
111 and 114 is 0.17 micromolar and 0.0155 micromolar, respectively. 

The foregoing data establish that the invention compounds of Formula I 
are potent inhibitors of MMP enzymes, and are especially useful due to their 
5 selective inhibition of MMP-13. Because of this potent and selective inhibitory 
activity, the invention compounds are especially useful to treat diseases mediated 
by the MMP enzymes, and particularly those mediated by MMP-13. 

Administration of a compound of Fonnula I, or a pharmaceutically 
acceptable salt tiiereof , to a mammal to treat die diseases mediated by MMP 
10 enzymes is preferably, although not necessarily, accomplished by administering 
the compound, or the salt thereof, in a pharmaceutical dosage form. 

The compounds of the present invention can be prepared and administ^^ 
in a wide variety of oral and parenteral dosage forms. Thus, the compounds of the 
present invention can be administered by injection, that is, intravenously, 
15 intramuscularly, intracutaneously, subcutaneously, intraduodenally, or 
intraperitoneally. Also, the compounds of the present invention can be 
administered by inhalation, for example, intranasally. Additionally, the 
compoimds of the present invention can be administered transdermally. It will be 
obvious to those skilled in the art that the following dosage forms may comprise 
20 as the active component, either a compound of Formula I or a corresponding 
pharmaceutically acceptable salt of a compound of Fonnula L Hie active 
compound generally is present in a concentration of about 5% to about 95% by 
weight of the formulation. 

For preparing pharmaceutical compositions from the compounds of the 
25 present invention, pharmaceutically acceptable carriers can be either solid or 

liquid. Solid form preparations include powders, tablets, pills, capsules, cachets, 
suppositories, and dispersible granules. A solid carrier can be one or more 
substances which may also act as diluents, flavoring agents, solubilizers, 
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, 
30 or an encapsulating material. 

In powders, the carrier is a finely divided solid which is in a mixture with 
the finely divided active component 



wo 02/064599 



PCT/IB02/00313 



.195. 

In tablets, the active component is mixed with the carrier having ihe 
necessary binding properties in suitable proportions and compacted in the shs^e 
and size desiiied. 

The powders and tablets preferably contain from 5% or 10% to about 70% 
5 of the active compound. Suitable carriers are magnesium carbonate, magnesium 
stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, 
methylcellulose, sodium caiboxymethylcellulose, a low melting wax, cocoa 
butter, and the like. The term "preparation*' is intended to include the fomiulation 
of the active compound with encapsulating material as a canier providing a 

10 capsule in which the active component, with or without other carriers, is 

surrounded by a carrier, which is thus in association with it Similarly, cachets and 
lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges can 
be used as solid dosage forms suitable for oral administration. 

For preparing suppositories, a low melting wax, such as a mixture of fatty 

15 acid glycerides or cocoa butter, is first melted and the active component is 

dispersed homogeneously therein, as by stirring. The molten homogenous mixture 
is then poured into convenient sized molds, allowed to cool, and thereby to 
solidify. 

Liquid form preparations include solutions, suspensions, and emulsions, 
20 for example, water or water propylene glycol solutions. For parenteral injection, 
liquid preparations can be formulated in solution in aqueous polyethylene glycol 
solution. 

Aqueous solutions suitable for oral use can be prepared by dissolving the 
active component in water and adding suitable colorants, flavors, stabilizing, and 

25 thickening agents as desired. 

Aqueous suspensions suitable for oral use can be made by dispersing the 
finely divided active component in water with viscous material, such as natural or 
synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, and 
other well-known suspending agents. 

30 Also included are solid form preparations which are intended to be 

converted, shortly before use, to liquid form preparations for oral administration. 
Such liquid forms include solutions, suspensions, and emulsions. These 
preparations may contain, in addition to the active component, colorants, flavors. 
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stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners, 
solubilizing agents, and the like. 

The pharmaceutical preparation is preferably in unit dosage form. In such 
form, the preparation is subdivided into unit doses containing appropriate 
5 quantities of the active component. The unit dosage form can be a packaged 
preparation, the package containing discrete quantities of preparation, such as 
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit 
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the 
appropriate number of any of these in packaged form. 

10 The quantity of active component in a unit dose preparation may be varied 

or adjusted from 1 to 1000 mg, preferably 10 to 100 mg according to the particular 
application and the potency of the active component The composition can, if 
desired, also contain other compatible therapeutic agents. 

In therapeutic use as agents to inhibit a matrix metalloproteinase enzyme 

15 for the treatment of atherosclerotic plaque mpture, aortic aneurism, heart failure, 
restenosis, periodontal disease, corneal ulceration, cancer metastasis, tumor 
angiogenesis, arthritis, or other autoimmune or inflammatory disorders dependent 
upon breakdown of connective tissue, the compounds utilized in the 
pharmaceutical method of this invendon are administered at a dose that is 

20 effective to inhibit the hydrolytic activity of one or more matrix metalloproteinase 
enzymes. The initial dosage of about 1 mg/kg to about 100 mg/kg daily will be 
effective. A daily dose range of about 25 mg/kg to about 75 mg/kg is preferred. 
The dosages, however, may be varied depending upon the requirements of the 
patient, the sevraty of the condition being treated, and the compound being 

25 employed. Determination of the proper dosage for a particular situation is within 
the skill of the art. Generally, treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. Thereafter, the dosage is increased 
by small increments until the optimum effect under the circumstance is reached 
For convenience, the total daily dosage may be divided and administered in 

30 portions during the day if desired. Typical dosages will be from about 0.1 mg/kg 
to about 500 mg/kg, and ideally about 25 mg/kg to about 250 mg/kg, such that it 
will be an amount which is effective to treat the particular disease being prevented 
or controlled. 
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The following examples illustrate typical fomulations provided by the 
invention. 

FORMULATION EXAMPLE 1 

Tablet Formulation 



Ingredient Amount (mg) 

Bicyclic pyrimidine of Example 3 25 

Lactose 50 

Com starch (for mix) 10 

Com starch (paste) 10 

Magnesium stearate (1%) 5 

Total 100 



5 The bicyclic pyrimidine of Example 3, lactose, and com starch (for mix) 

are blended to uniformity. The com starch (for paste) is suspended in 200 mL of 
water and heated with stirring to form a paste. The paste is used to granulate the 
mixed powders. The wet granules are passed through a No. 8 hand screen and 
dried at 80^C. The dry granules are lubricated with the 1% magnesium stearate 

10 and pressed into a tablet Such tablets can be administered to a human from one to 
four times a day for treatment of atherosclerosis and arthritis. 

FORMULATION EXAMPLE 2 
Preparation for Oral Solution 



Ingredient Amount 

Bicychc pyrimidine of Example 4 400 mg 

Sorbitol solution (70% N.F.) 40 mL 

Sodium benzoate 20 mg 

Saccharin 5 mg 

Red dye 10 mg 

Cherry flavor 20 mg 

Distilled water q.s. 100 mL 
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The sorbitol solution is added to 40 inL of distilled water, and the bicyclic 
pyrimidine of Example 4 is dissolved therein. The saccharin, sodium bcnzoate, 
flavor, and dye are added and dissolved. The volume is adjusted to 100 mL with 
distilled water. Each milliliter of syrup contains 4 mg of invention compound. 

5 FORMULATION EXAMPLE 3 

parenteral Solution 

In a solution of 700 mL of propylene glycol and 200 mL of water for 
injection is suspended 20 g of the compound of Example 17. Aft^ suspension is 
complete, the pH is adjusted to 6,5 with IN sodium hydroxide, and die volume is 

10 made up to 1000 mL with water for injection. The formulation is sterilized, filled 
into 5.0-mL ampoules each containing 2.0 mL, and sealed under nitrogen* 

As matrix metalloproteinase inhibitors, the compounds of Formula I are 
useful as agents for the treatment of multiple sclerosis. They are also useful as 
agents for the treatment of atherosclerotic plaque rupture, restenosis, periodontal 

15 disease, corneal ulceration, treatment of bums, decubital ulcers, wound repair, 
heart failure, cancer metastasis, tumor angiogenesis, arthritis, and other 
inflanamatory disorders dependent upon tissue invasion by leukocytes. 
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CLAIMS 



What is claimed is: 

1. A compound of Fonnula I 



5 or a pharmaceutically acceptable salt thereof, 

wherein: 

" — " is absent or is a bond; 

X is O, S, SO. SO2. CH2, C = O, CHOH, NH, or NR5; 
Y is O or S; 

10 R1 is H. (0)nCi-C6 alkyl, (0)n substitoted alkyl. NO2, NR5r6 chO, or 

halo; 

r2, r3, and independently are hydrogen, halo, Cj-Cg alkyl, substituted 
Cj-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyl, substituted C2-C10 alkynyl, (CHiha OH, 

15 (CH2)in 0R5, (CH2)ni cycloalkyl, (CH2)m substituted cycloalkyl, 

CHOH (CH2)m aryl, CHOH (CH2)m substituted aryl, 
CHOH (CH2)ni heteroaryl, CHOH (CH2)in substituted heteroaryl, 
(C02)n(CH2)ni aryl, (C02)n(CH2)m substiUited aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl, 

20 (C02)n(CH2)n3 carbocycle, (C02)n(CH2)ni substituted 

carbocycle, (C02)n(CH2)ni heterocycle. (C02)n(CH2)m 

substituted heterocycle, (C02)n(CH2)ni NR^R^, (CH2)ni-S(0)o_ 
2-(CH2)n-aryl, CHCCi-Cg alkyl)-aryl. (CH2)n,N(H) C(=0)aryl, 
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(CH2)m-S(O)0-2-(CH2)n-substitated aiyl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5)-(CH2)inaiyU C(=0)N(R5HCH2)m substituted aiyl. 
C(=0)N(R5).(CH2)ni heteroaiyl, C(=0)N(R5HCH2)inSubstitated 
5 heteroaryl, C^-(CH2)maryl, OC-iCH2hn substituted aryl, 

C^-(CH2)in-heteroaryl, OC-(CH2)in substituted heteroaryl, 
OC-iCR2hn caibocycle, (^C-iCR^ substituted caibocycle, (CH2)m- 
0-aryi, (CH2)ni-0-substituted aryl, (CH2)m C0R5, (CH2)ni CONR5r6 
NH 

10 n 

(CH2)mCNR5R6 
S 

! 

(CH2)m CNR5r6, or (CH2)ni C02^h m is an integer fronj 0 to 6; 
15 R5 and r6 independently are hydrogen, Ci-Cg alkyl, substituted Cj-Cg 

alkyl, (CH2)m aryl. (CH2)m substituted aryl, (CH2)m heteroaryl, 
or (CH2)ni substituted hetooaryl, or R^ and R^ are taken togetter 
with the nitrogen atom to which they are attached complete a 3- to 
7-membercd ring containing carbon atoms, the nitrogen atom 

20 bearing R^ and R^, and optionally 1 or 2 heteroatoms 

independently selected from O, S, and NR^, wherdn R^ is as 
defined above; and 

n is 0 or 1; with the proviso that R^ and R^ are not boih selected from 
hydrogen and Ci-Cg alkyl. 



25 2. A compound of Formula n 



r1 
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or a phannaceutically accq)table salt thereof, 
wherein: 

X is O, S, SO, SO2. CH2, C = O, CHOH, NH, or NR5; 
r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR^r^ 
CHO, or halo; 

r2, r3, and R^ independently are hydrogen, halo, Cj-Cg alkyl, substituted 
C1-C5 alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C10 alkynyU substituted C2-C10 alkynyl, (CH2)m OH, 
(CH2)m OR^' (CH2)ni cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)in aiyl, CHOH (CH2)m substituted aryl, 
CHOH (CH2)ni heteroaryl, CHOH (CH2)m substituted heteioaryl, 
(C02)n(CH2)m aryl, (C02)n(CH2)m substituted aryl, 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (COMCHihn substituted 
carbocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)ni 
substituted heterocycle, (C02)n(CH2)ni NR5r6, (CH2)m-S(0)o. 
2-(CH2)n-aryl, CHCCi-Cg alkyD-aryl, (CH2)niN(H) C(=0)aiyl, 
(CH2)m-S(O)0-2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substitiited aryl, (CH2)inN(H)C(=0) substituted aryl, 

C(=0)N(R5).(CH2)niaryl, C(=0)N(R5)-(CH2)m substituted aryl, 
C(=0)N(R5).(CH2)ni heteroaryl, C(=0)N(R5).(CH2)inSubstituted 
heteroaryl, OC-(CH2)niaryl, OC-(CH2)xn substituted aryl, 
OC-(CH2)ni-heteroaryl, C=C-(CH2)in substituted heteroaryl, 
OC-(CH2)ni carbocycle, OC-iCH.2)m substittited caibocycle, iCB2hr 
O-aryl, (CH2)ni-0-substitoted aryl, (CH2)m C0R5. (CH2)ni CONR5r6 
NH 

(CH2)niCNR5R6 
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S 

I 

(CH2)ni CNR5r6 or (CH2)in C02R5; m is an integer from 0 to 6; 
r5 and R^ independently are hydrogen, C1-C5 alkyl, substituted 

5 Ci-Ce alkyl, (CH2)m aryl, (CH2hn substituted aryl, (CH2)m 

heteroaryl, (CH2)ni substituted heteroaryl, or r5 and R^ are taten 
together with the nitrogen atom to which they are attached 
complete a 3- to T-membered ring containing carbon atoms, die 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
10 heteroatoms independently selected from O, S, and NR2, wherein 

r2 is as defined above; and 
n is 0 or 1; with the proviso that R^ and R^ are not both selected from . 
hydrogen and C1-C5 alkyl; 

A compound of Formula III 




15 T Iff m 

o 

or a phaimaceutically accq>table salt thereof; 
wherein: 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Ce alkyl, NO2, NR5r6, 
CHO.orhalo; 

20 r2, r3, and R^ independently are hydrogen, halo, Ci-Qj alkyl, substituted 

Ci-Ce alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl, (CH2)in OH, 
(CH2)m OR^. (CH2)m cycloalkyl, (CH2)m substituted cycloalkyl, 
CHOH (CH2)in aryl, CHOH (CH2)m substituted aryl, 

25 CHOH (CH2)m heteroaryl, CHOH iCR2>m substituted heteroaryl. 
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(C02)n(CH2)ni aryl, (C02)n(CH2)m substituted aryl. 
(C02)n(CH2)ni heteroaryl, (C02)n(CH2)in substituted heteroaryl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)m substituted 
caibocycle, (C02)ii(CH2)m heterocycle, (C02)n(CH2)m 
5 substituted heterocycle, (COM'^lhn NR^R^. (CH2)m-S(0)o. 

2-(CH2)n-aryl, CH(Ci-C6 alkyl>aryl. (CH2)niN(H) C(=0)aryl, 
(CH2)m-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5).(CH2)maryl, C(=0)N(R5)-(CH2)ni substituted aryl, 
10 C(=0)N(R5HCH2)ni heteroaryl, C(=0)N(R5HCH2)mSubstituted 

heteroaryl, CsC-(CH2)inaryl. OC-(CH2)m substituted aryl, 
OC-(CH2)ni-heteroaryI, OC-(CH2)in substituted heteroaryl, 
OC-(CH2)in carbocycle, OC-(CH2)in substituted carbocycle, (CH2)ni- 
0-aryl, (CH2)m-0-substituted aryl, iCRiha C0R5, (CH2)m CONR5r6, 

15 NH 

I 

(CH2)mCNR5R6 

S 
1 

20 (CH2)in CNR5r6^ ©r (.CH.2>m C02R5; m is an mteger from 0 to 6; 

R^ and R^ independentiy are hydrogen, Cj-Cg alkyl, substituted 

Ci-C6 alkyl, (CH2)m aryl, (CH2)ni substituted aryl, (CH2)m 
heteroaryl, (CH2)in substituted heteroaryl, or R^ and R^ are taken 
togetho- witii die nitrogen atom to which they are att^hed 
25 complete a 3- to 7-membered ring containing caibon atoms, the 

nitrogen atom bearing and R^, and optionally 1 or 2 
heteroatoms independentiy selected from O, S, and NR^, wherein 
R2 is as delRned above; and 
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n is 0 or 1; with the proviso that R^ and are not both selected from 
hydrogen and Cj-Cg alkyl. 

3. The compound according to Claim 1 of Formula HI, or a pharmaceutically 
acceptable salt thereof, selected from: 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyiimidine-2«caifoothioic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
tMazolo[3^-<:]pynmidine-2-caibothioic acid 4-methoxy-benzylamide. 

6-Benzyl-2-(3-phenyl-propionyl)-diiazolo[3^-c]pyrimidine- 
5,7-dione; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid prop-2-ynylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxylic acid (piperidin-4-ylmethyl)-amide 
hydrochloride; 

6-Ben2yl-2-(l*hydroxy-3-phenyl-allyl)-8-methyl- 
thia2olo[3,2-c]pyiimidine-5,7-dione; 

6-Ben2yl-2-(l-hydroxy-3-phenyl-prop-2-ynyl)-8-methyl- 
thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Benzyl-2-(hydroxy-phenyl-methyl)-thiazolo[3,2-c]pyrimidine- 
5,7-dione; and 

6-Ben2yl-2-(l«hydroxy-3-phenyl-propyl)- 
thiazolo[3,2-c]pyrimidine-5J-dione. 

4. A compound of Foraiula IV 



R 



1 



25 




IV 



O 



or a pharmaceutically acceptable salt thereof. 
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r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyl, NO2, NR5r6, 
CHO, or halo; 

R3, and R^ independently are hydrogen, halo, C1-C5 alkyl, substituted 
C1-C5 alkyl, C2-C6 all^yl, substituted C2-C6 alkenyl, 
5 C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)in OH- 

(CH2)ni 0R5, (CHiha cycloalkyl, (CaJ2)m substituted cycloalkyl, 
CHOH (CH2)ni aiyl CHOH (CH2)in substituted aryl, 
CHOH (CH2)ni heteroaryl, CHOH (CH2)in substituted heteroaiyl, 
(C02)n(CH2)m aryl, (C02)n(CH2)in substituted aryl, 

10 (C02)n(CH2)m heteroaryl, (C02)n(CH2)in substituted heteroaryl, 

(C02)n(CH2)ni caibocycle, (C02)n(CH2)ni substituted 
catbocycle, (C02)n(CH2)m heterocycle, (C02)n(CH2)in 
substituted heterocycle, (C02)n(CH2)ni NR^R^, (CH2)ni-S(O)0w 
2-(CH2)n-aryl, CH(Ci-C6 alkyl)-aryl. (CH2)mN(H) C(=0)aryl. 

15 (CH2)ni-S(0)o.2-(CH2)n-substituted aryl, CH(Ci-C6 alkyl)- 

substituted 3371, (CH2)mN(H)C(=0) substituted aryl, 

C(=0)N(R5).(CH2)maryl. C(=0)N(R5).(CH2)ni substituted aryl, 
C(=0)N(R5).(CH2)m heteroaryl, C(=0)N(R5)-(CH2)mSubstituted 
heteroaryl, OC-(CH2)niaryl, OC-(CH2)m substituted aryl, 
20 <>C-(CH2)in-heteroaryl, OC-(CH2)in substituted heteroaryl, 

C^-(CH2)in caibocycle, OC-(CH2)in substituted carbocycle, (CH2)in- 
O-aryl, (CH2)ni-0-substituted aryl, (CH2)m C0R5, (CR2>m CONR5r6, 

NH 

I 

25 (CH2)mCNR5R6 
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s 

I 

(CH2)ni CNR5r6, or (CR2h^ C02R^; m is an integer from 0 to 6; 

r5 and independently are hydrogen, Ci-Ce substituted 

Ci-C6 alkyl (CH2)m aryl (CH2)m substituted aryl, {€^2^ 
heteroaiyl, (CH2)m substituted heteroaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membered ring containing carbon atoms, the 
nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independently selected from O, S, and NR2^ wherein 
r2 is as defined above; and 

n is 0 or 1; with the proviso that R^ and R* are not both selected from 
hydrogen and Ci-Cg alkyl. 

The compound according to Claim 1 of Formula IV, or a pharmaceutically 
acceptable salt thereof, selected from: 

6-Benzyl-8«methyl-5,7-dioxo-6,7-dihydro-5H- 
oxazolo[3,2-c]pyriniidine-2-carboxylic acid benzyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine- 

2-carboxylic acid benzyl ester, 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2-c]pyrimidine-2- 
carboxylic acid benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydn>-5H- 
oxazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-Benzyl-8-methyl-5,7-dioxo-6.7-dihydro-5H-oxazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)-amide; and 

6-Benzyl-8-methyK5,7-dioxo-6,7-dihydro-5H-oxazolo[3,2- 
c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)-amide. 
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A compound of Fonnula V 



R 



1 




V 



O 



5 



10 



15 



or a i^annaceutically acceptable salt thereof, 

wherein r1 is hydrogen, (0)nCi-C6 alkyl, or (0)n substituted 

Ci-C6 alkyl. R2 is (C02)n(CH2)ni aiyl, (C02)n(CH2)m 
substituted aiyl, r4 is (CH2)in C02R^, (CH2)m CONR5r6 
CHOH (CH2)m aryl, CHOH (CH2)in substituted aryl, CHOH 
(CH2)m heteroaryl, CHOH (CH2)m substituted heteroaryl, 
(C02)n(CH2)m aryl, iCO^iCSfzhn substituted aryl, 
(C02)n(CH2)m heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
(C02)n(CH2)in caibocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)nj heterocycle, (C02)n(CH2)in 
substituted heterocycle; 

m is 0 to 6; 

n is 0 or 1; or 

A compound of Fonnula VI 




VI 



or a pharmaceutically acceptable salt thereof, 
wherdn: 



X is 0, S, SO, SO2, CH2, C = O, CHOH, NH. or NR5; 



Y is O or S; 
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r1 is H, (0)nCi-C6 alkyl. (0)n substituted Ci-Cg alkyl, NO2. NR5r6, 
CHO.orhalo; 

r2 r3, and R'^ independently are hydrogen, halo, C1-C5 alkyl, substituted 
C1-C6 alkyl. C2-C6 alkenyl, substituted C2-C6 alkenyl, 
C2-C1O alkynyl, substituted C2-C10 alkynyl, iCRzha OH, 
(CH2)m 0R5, (CH2)in cycloalkyl, (CH2)in substituted cycloalkyl, 
CHOH (CH2)m aiyl* CHOH (CH2)in substituted aryl, 
CHOH (CH2)in heteroaiyl, CHOH (CH2)ni substituted heteroaiyl, 
(C02)n(CH2)m aryl. (C02)n(CH2)m substituted aiyl, 
(C02)n(CH2)in heteroaiyl, (CC)2)n(CH2)ni substituted heteroaiyl, 
(C02)n(CH2)m carbocycle, (C02)n(CH2)in substituted 
caibocycle, (C02)n(CH2)ni heterocycle, (C02)n(CH2)m 
substituted heterocycle, (C02)n(CH2)m NR^R^. (CH2)ni-S(0)o. 
2-(CH2)n-aiyl, CH(Ci-C6 alkyl)-aiyl, (CH2)mN(H) C(=0)aiyl, 
(CH2)ni-S(0)o-2-(CH2)n-substituted aiyl, CH(Ci-C6 alkyl)- 
substituted aryl, (CH2)niN(H)C(=0) substituted aiyl, 

C(=0)N(R5)-(CH2)maryl. C(=0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5).(CH2)m heteroaryl, C(=0)N(R5).(CH2)mSubstituted 
heteroaiyl, OC-(CH2)niaryl, CsC-(CH2)in substituted aryl, 
C^-(C3l2)in-heteioaiyl, OC-(CH2)ni substituted heteroaryl, 
CM:-(CH2)m caibocycle, OC-(CH2)in substituted carbocycle, (CH2)ni- 
0-aiyl, (CH2)m-0-substimted aryl, (CHihn COR^, (CH2)m CONR5r6, 

NH 

1 

(CH2)mCNR5R6, 

S 

I 

(CR2>m CNR5r6, or (CH2)ni C02R5; m is an integer from 0 to 6; 
m is 0 to 6; 
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r5 and r6 independently are hydrogen, Ci-Ce alkyl, substituted 

C1-C6 alkyl. (CH2)m aiyl (CH2)m substituted aryl, (CH^hn 
heteioaryl, (CH2)m substituted heteroaryl, or r5 and are taken 
together with the nitrogen atom to which they are attached 
5 complete a 3- to 7-membered ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 
heteroatoms independentiy selected from O, S, and NR^, wherein 
r2 is as defined above; and 

n is 0 or 1 ; witii the proviso that r2 and R^ are not botii selected from 
10 hydrogen and Cj-Cg alkyl; or 

A compound of Formula Vn 




vn 



or a pharmaceutically acceptable salt thereof, 
wherein: 

15 " — " is absent or is a bond; 

r1 is H, (0)nCi-C6 alkyl, (0)n substituted Ci-Cg alkyU NO2, NR^R^, 
CHO.orhalo; 

r2, r3, and R^ independently are hydrogen, halo, Ci-Cg alkyl, substituted 
Cj-Cg alkyl, C2-C6 alkenyl, substituted C2-C6 alkenyl, 

20 C2-C10 alkynyl, substituted C2-C10 alkynyl, (CH2)in OH, 

(CH2)ni 0R5, (CH2)m cycloalkyl, (CH2)m substituted cycloalkyl, 
CHOH (CH2)ni aryl, CHOH (CH2)ni substituted aryl, 
CHOH (CH2)in heteroaryl, CHOH iCR2>m substituted heteroaryl, 
(C02)n(CH2)m aryl, (COMCHzhn substituted aryl. 

25 (C02)n(CH2)in heteroaryl, (C02)n(CH2)ni substituted heteroaryl, 
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((X>2)n(CH2)m cabocycle, (C02)n(CH2)ni substituted 
carbocycle, (C02)n(CH2)in heterocycle, (C02)n(CH2)m 
substituted heterocycle, (C02)n(CH2)m NR5r6, 
(CH2)m-S(0)o.2-(CH2)n-aiyl. CH(Ci-C6 alkyl)-aiyl, 
(CH2)mN(H) C(=0)aryl. (CH2)m-S(0)o.2-(CH2)n-substituted 
aiyl, CH(Ci-C6 alkyl)-substituted aryl, (CH2)niN(H)C(=0) 
substituted aryl, 

C(=0)N(R5)-(CH2)n,aiyl. C(=0)N(R5HCH2)m substituted aiyl. 
C(=0)N(R5HCH2)in heteroaiyl, C(=0)N(R5)-(CH2)inSubstituted 
heteroaryl, CsC-(CH2)inaryl. C^-(CH2)m substituted aryl, 
<>C-(CH2)ni-heteroaiyl, CM;-(Cai2)m substituted hetCToaryl, 
CsC-(CH2)in carbocycle, OC-(CH2)ni substituted carbocycle, (CR2>m- 
O-aryl, (CH2)in-0-substituted aryl, (CH2)ni C0R5, (CH2)m CONR5r6, 
NH 

(CH2)mCNR5R6, 

S 

I 

(CH2)m CNR5r6, or (CH2)m C02R5; m is an integer from 0 to 6; 

R^ and R^ independently are hydrogen, C^-Cg alkyl, substituted 

Ci-C6 alkyl, (CH2)m aryl, (CHzha substituted aryl, (CH2)m 
heteroaryl, (CE.2ka substituted heteroaryl, or R^ and R^ are taken 
together with the nitrogen atom to which they are attached 
complete a 3- to 7-membaced ring containing carbon atoms, the 

nitrogen atom bearing R^ and R^, and optionally 1 or 2 

heteroatoms independently selected from O, S, and NR^, wherein 

r2 is as defined above; and 

n is 0 or 1; with the proviso that and R"^ are not both selected from 
hydrogen and Cj-Cg alkyl. 
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7. The compound according to Claim i , or a phaimaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-8.methyl-5,7.dioxo.l^,6,7-tetrahydro-imidazo[l,2- 
c]pyrimidine-2-carboxylic acid (ben2o[l^]dioxol-5-ylmethyl>amide; 
5 6-Benzyl-l,8-dimethyI-5,7-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
c]pyiimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)-amide; 

6-Ben2yl-l,8-dimethyl-5,7-dioxo-l^,6,7-tetrahydro-imida2o[l,2- 
c]pyiimidine-2-K:arboxylic acid benzylamide; 

6-Benzyl-l,8-dimethyl-S,7-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
10 c]pyrimidine-2-caiboxylic add 4-methoxy-benzylamide; 

6-Benzyl-l-methyl.5J-dioxo-l,5,6,7-tetrahydro-imidazo[l^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Methoxy-benzyl>l-methyl-5,7-dioxo-l,5,6,7-tetrahydio- 
imidazo[l,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
15 6-(4-Methoxy-benzyl)-l,8-dimethyl-5,7-dioxo-l,5,6,7-tetrahydro- 
imidazo[l,2-c]pyrimidine-2-carboxyIic acid (pyridin-4-ylmethyl)-ainide; 

6-Ben2yl-5,7-dioxo-2,3,6,7-tetrahydro-5fl-thiazolo[3^- 
c]pyrimidine-2-caiboxylic acid benzyl ester 2,3-Dihydroxypropionic add 
benzyl ester, 

20 6-Benzyl-5,7-dioxo-2,3,6,7-tetrahydro-5H-thiazolo[3,2- 

c]pyrimidine-2-carboxylic add pyridin-4-ylmethyI ester hydrochloride; 

6-Benzyl-l,5,7-trioxo-l,2,3,5,6,7-hexahydro-lz4-thiazolo[3,2- 
c]pyrimidine-3-carboxy]ic acid benzyl ester; 

6-Benzyl-l,8-dimethyl-5,7.dioxo-l,5,6,7-tetrahydro-imidazo- 
25 [l,2-c]pyrimidine"2.carboxylic acid 4-methoxy-benzyl ester, and 

6-Benzyl-3-ethoxy-2,3-dihydrdo-oxazolo[3,2-c]pyrimidine-5,7- 

dione. 



8. 



The compound according to Claim 1 of Formula Vm 



wo 02/064599 



PCT/IB02/00313 



-212- 



r1 




vin 



or a phannaceutically acceptable salt thereof, wherein: 

r1 is H, CH3, CH2OH or CHO 

r2 is (C02XCH2)ni Bryl (C02XCH2)m substituted aryl, 

(C02)(CH2)ni heteroaryl. iC02)iCH.2>in substituted heteroaryl, 
C(=0)N(R5HCH2)m-aiyl, C(=0)N(R5HCH2)m substituted aiyl, 
C(=0)N(R5).(CH2)m heteroaryl, C(=0)N(R5HCH2)m substituted 
heteroaryl, C=C-(CH2)m aryl. C^-(CH2)in substituted aiyl, 
OC-(CH2)in heteroaryl, or OC-(CH2)in substituted het^aryl, 
wherein is hydros or methyl; 

r3 is hydrogen or fluoro; 

r4 is C2-C6 alkenyl, substituted C2-C6 a^l^nyU Ci-Cg alkyl, substituted 
Ci-Cfi alkyl, C2-C10 alknyl, substituted C2-C10 alknyl, 
(CH2)inCOR5, (CH2)mS(0)o.2-(CH2)n aryl, C(=0)N(R5)- 
CH2)niaryl, (CH2)m-0-aryl, (CH2)inS(0)o.2-(CH2)n substituted 
aryl, C(=0)N(R5).CH2)in substituted aryl, (CH2)in-0-substitiitBd 
aryl, (C02)n(CH2)m aryl, (C02)n(CH2)ni substimted aryl, 
(C02)n(CH2)in heteroaryl, (C02)n(CH2)m substituted heteroaryl, 
(C02)n(CH2)m carbocycle, or (C02)n(CH2)in substittited 
caibocycle, wherein 

n is 0 or 1; 

m is an integer of from 0 to 6; and 
r5 is as defined above for Founula L 
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9. The compound according to Claim 8, or a phannaceuticaUy acceptable salt 
thereof, wherein: 
RlisHorCHa; 

r2 is C(=0)N(R5)-(CH2)m aiyl, C(=0)N(R5HCH2)ni substituted aryl, 
C(=0)N(R5)-(CH2)mheteroaryl,C(=0)N(R5HCH2)mSubstituted 
heteroaryl. OC-(CH2)maryl. CeC-(CH2)inSubstituted aiyl, OC- 
(CH2)]nheteroaryl, or CeC-(CH2)inSubstituted heteroaryl, whonn 

r5 is H or methyl; 
r3 is hydrogen or fluoro; 

r4 is (C02)n(CH2)inaryl. (C02)n(CH2)niSubstituted aiyl. 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)mS»ibstituted heteroaryl, 
(C02)n(CH2)inCarbocycle, or (C02)n(CH2)niSubstituted 

carbocycle, wherein: 
n is 0 or 1, and 

m is an integer of fiom 0 to 6; or 

The compound according to Qaim 8, or a pharmaceutically accq)table salt 
thereof, wherein: 

r1 isHorCHs; 

r2 is CM:-(CH2)inaryl, OC-(CH2)inSubstituted aryl, 

C^-(CH2)mheteroaryl, or C^-(CH2)inSubstituted heteroaryl, 
wherein: 

mis 1; 

R3 is hydrogen or fluoro; and 

R4 is (C02)n(CH2)m aryl, (C02)n(CH2)m substituted aryl, 

(C02)n(CH2)in hetercKnyl, (C02)n(CH2)in substituted hetoroaryl, 
(C02)n(CH2)m carbocycle, or (C02)n(CH2)in substituted 
carbocycle, wherein 

n is 0 and mis l;or 
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The compound according to Claim 8, or a phannaceutically acceptable salt 
thereof, wherein: 
Rl isHorCHs; 

R2 is C(:=0)N(R5HCH2)maryl, C(=0)N(R5HCH2)mSubstituted aryl, 
C(=0)N(R5HCH2)mheteroaryl, or C(=0)N(R5)- 
(CH2)inSubstituted heteroaryl, 

wherein m is 1 and r5 is H or CH3; 

r3 is hydrogen or fluoro; and 

r4 is (C02)n(CH2)maryU (C02)n(CH2)inSubstituted aryl, 

(C02)n(CH2)mheteroaryl, (C02)n(CH2)inSubstituted heteroaryl, 
(C02)n(CH2)mCaibocycle. or (C02)n(CH2)mSubstituted 

caifoocycle, wherein 
nisOandmisl. 

The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, selected from: 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyl]-benzoic acid; 

4-{2-[3-(4-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-clpyrimidin-6-ylmethyl }-ben2oic acid; 

4-{2-[3-(4-Fluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid; 

4-{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl }-benzoic acid; 

4-{2-[3-(3,4-Difluoro-phenyl)-prop-l-ynyl]-8-methyl-5,7-dioxo- 
7H-thiazolo[3,2-c]pyrimidin-6-ylmethyl } -benzoic acid; 

6-Benzyl-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-thiazolo[3,2- 
c]pyrimidine-5,7-dione; 

6-(3,4-DichlQro-ben2yl>8-methyl-2-(3-pyridin-4-yl-prop-l-ynyI^ 
thia2olo[3,2-c]pyrimidine-5,7-dione; 
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6-(3,4.Dichloro-ben2yl)-2-[3-(2-memoxy-pyridin^^ 
ynyl]-8-methyl-thiazolo[3,2-<:]pyriinidine-5,7-clione; 

6-Benzyl-8-methyl-2-phenylethynyl-thiazolo[3,2-^]py^ 

dione; 

5 6-(4-Bromo-benzyl>2-[3<3-methoxy-phenyl)-piop-l-ynyl]-8- 
methyl-thiazolo[3,2-c]pyriimdine-5,7-dione; 

4.{2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5J<Uoxo.7H- 
thia2olo[3^<]pyrimidin-6-ylmethyl}-benzenesu^^ 

4-{2-[3-(3-Fluoro-4-methoxy-phenyl>prop-l-ynyl]-8-me%^ 
10 dioxo-7H-thia2olo[3,2-c]pyriinidin-6-ylmethyl }-benzoic acid; 

6.(4-Huoto.benzyI)-8-methyl-2-(3-phenyi-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-Benzyl-8-methyl-2-(3-phenyl-pn)p-l-ynyl>thiazolo[3> 

c3pyrimidine-5,7-dione; 
15 6-(3,4-Dichloro-benzyl)-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8- 

inethyHhiazolo[3,2-c]pyrimidine-5,7-dione; 

6-(4-Methanesulfonyl"benzyl)-8-methyl-2-(3-pyridin-4-yl-^^^ 
ynyl)-thiazolo[3,2-c]pyriimdine-5,7-dione; 

4-{2-[3K3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-5jKiioxcH7H- 
20 thiazolo[3,2-^lpyriniidin-6-ylmethyl}-benzomtrile; 

4-[8-Methyl-5J-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3^^ 

c]pyrimidin-6-ylmethyl]-benzoic acid; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4-(2H-tetra2ol^ 

5-yl)-benzyl]-thiazolo[3,2-c]pyrimidine-5,7-dione; 
25 6-BenzyI-2-[3-(3-methoxy-phenyl)-prop-l-ynyl]-8-methyl- 
thia2olo[3»2-c]pyrimidine-5,7-dione; 

6-Ben2yl-8-methyl-2-(3-phenyl-prop-l-ynyl>-thia2olo[3,2- 

c]pyriimdine-S,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
30 (morphoHne-4-caiix)nyl)-ben2yl]-thiazolo[3,2-c]pyri 

8-Methyl-6-[4-(morpholine-4-sulfonyl)-benzyl]-2-(3-pyrito 
prop-l-ynyl>thiazolo[3,2K;]pyrimidine-5,7"-dione; 
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2-[3-(4-Elu(m>-i*enyl>prop-l-ynyl]-8-methyl-6-(2-oxo-2H-l- 
benzopyraii-6-ylmethyl)-thiazoIo[3;2-c]pyriimdine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyI]-8-methyl-6-(2-oxo-2H-l- 
benzopyran-6-ylmethyl>thiazolo[3,2-c]pyrimidine-5,7-dione; 
5 4-[8-Methyl-5,7-dioxo-2-(4-phenyl-but-l .ynyl>7H-thiazolo[3> 

c]pyriniidin-6-ylmethyl]-ben2oic acid; 

4-[8-Methyl-5,7-dioxo-2-(6-phenyl-hex-l-ynyl)-7H-thiazolo[3> 

c]pyriinidin-6-ylmethyl]-benzoic acid; 

4-[8-Methyl-5,7-dioxo-2-(5-phenyl-pent-l-ynyl)-7H-thia20lo[3> 

10 c]pyriniidin-6-ylmelhyl]-benzoic add; 

4-[8-Methyl-5,7-dioxo-2-(7-phenyl-hept-l-ynyl)-7H-thiazolo[3^- 

c]pyriimdin-6-ylmethyl]-benzoic acid; 

(4-{2-[3-(3,4-Difluon>-phenyl)-prop-l-ynyl]-8-inethyl-5,7-dioxo- 
7H-thiazolo[3^-c]pyriinidin-6-ylmethyl }-phenyl)-acetic acid; 
15 6-(3-Fluoro-benzyl>8-inethyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyrimidine-5,7-dione; 

6-(3,4-Difluoro-benzyl)-8-methyl-2-(3-pyridin-4-yl-prop-l-ynyl)- 
thiazolo[3^-c]pyriniidine-5,7-dione; 

6-(3-Fluoro-benzyl)-2-[3-(2-methoxy-pyridin-4-yl)-prop-l-ynyl]-8- 
20 methyl-thiazolo[3,2-c]pyriimdine-5,7-dione; 

[3-(8-Methyl-5,7-dioxo-2-phenylethynyl-7H-thiazolo[3> 
c]pyriinidin-6-ylmethyl)-phenyl]-acetic acid; 

6-(4-Bromo-benzyl)-2-[3-(4-fluoro-3-methoxy-phenyl)-prop-l- 
ynyl]-8-methyl-thiazolo[3;2-c]pyrinudine-5,7-dione; 
25 4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl } -N^-dimethyl-benzenesulfonamide; 

4-{2-[3-(3-Ruoro-4-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7- 
diox<)-7H-thiazolo[3^-c]pyriinidin-6-ylmethyl}-cyclohexanecaiboxylic 
add; 

30 6-(3,4-^Difluorc>-^benzyl)-2-[3K3,4-difluoro-phenyl>prop-l-ynyl]-8- 
methyI-thiazolo[3,2-c]pyninidine-5,7-dione; 

4-[8-Methyl-5,7-dioxo-2-(3-phenyl-prop-l-ynyl)-7H-thiazolo[3,2- 
c]pyrimidin-6-ylmethyI]-cyclohexanecaiboxylic acid; 



wo 02/064599 



PCT/IB02/00313 



-217- 

2-Chloro-4-{2-[3-(3-methoxy-phenyl)-pixip-l-ynyl]-8-meft^^ 
dioxo-7H-thiazolo[3,2-c]pyriimdin-6-ylmethyl}-benzoic acid; 

2-[3H[4-Huoro-phenyl)-prop-l-ynyl]-6-(4-methanesulfonyl- 
benzyl)-8-methyl"thiazolo[3,2-c]pyrimidine-5,7-dione; 
5 4-{2-[3-(4-Fluoro-3-methoxy-phenyl)-prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thiazolo[3,2-c]pyrimi(tin-6-ylmethyl}-benzoiiitri 

(3-{2-[3-(4-Huoro-3-methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7- 
dioxo-7H-thiazolo[3^-^]pyriimdin-6-ylmethyl}-phenyl^ 

(4-{2-[3-(3-Methoxy-phenyl>prop-l-ynyl]-8-methyl-5,7-dioxo- 
10 7H-thia201o[3^-c]pyriinidin-6-ylmethyl }-phenyl)-acetic acid; 

6-(3,4-Difluoro-benzyl)-8-methyl-2-(3-phenyl-prop-l-ynyl> 
tiiia2oIo[3^-c]pyrimidine-5,7-dione; 

2-[3-(3-Methoxy-phenyl)-prop-l-ynyl]-8-methyl-6-[4- 
(thiomoipholine^arbonyl)-benzyl]-thia20]o[3;2K:3pyrimidine-5 
15 8-Methyl-2-(3-pyridin-4-yl-prop-l-ynyl)-6-[4-(thiomoiphoUne-^ 
sulfonyl>benzyl]-thiazolo[3^-c]pyriimdine-5,7-dione; 

2-[3-(4-Huon)-3-methoxy-phenyl>prop-l-ynyI]-8-methyl-6-(2- 
oxo-2H-l-benzopyran-6-ylmethyl)-thiazolo[3,2<]pyrim 
and 

20 2-[3K3-Methoxy-4-methyl-phenyl)-prop-l-ynyl]-8-methyl-6-(2- 
oxo-2H-l-ben20pyran-6-ylmethyl)-thiazolo[3,2c3pyriinidine-5J-dione^ 
The compound according to Claim 8, or a pharmaceutically acceptable salt 
thereof, selected from: 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine-2- 
25 carboxylic acid benzylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^-c]pyrimidine-2- 
carboxylic acid biphenyl-4-ylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine-2- 
carboxylic acid (pyridin<4-ylmethyl)-amide hydrochloride; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-caifooxy]ic acid 3-fluoio-benzylamide; 

6-Benzoyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3^-c3pyrimidine-2- 
carboxylic acid benzylamide; 
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6-(3,4-IMcWciro-benzyl)-5J-dioxo-6,7-dihydro-OT^ 

c]pyriimdine-2-carboxylic acid'benzylamide; 

6-(4-Chloro-benzyl)-5J-dioxo-6J-dihydio-5H-thia20lo[3> 

c]pyriinidine-2-cartK)xylic add benzylamide; 
5 6-(4^hloro.beiizyl>5J-dioxo-6J-dihydio-5H-thia2olo[3,2- 
c]pyrimidine-2-carboxyUc add 3,4-dichlorD-benzylamid^ 

5J-Dioxo-6-pyridin-4-ylinethyl-6,7-dihydro-5H-thia^^ 
c]pyriniidine-2-caiboxylic add benzylamide hydrochloride; 
6-Benzyl-8-methyl-5J-^oxo-6J-<lihydro-5H-tW 
10 c]pyriinidine-2-caiboxylic add benzylanude; 

6-Benzyl-8-methyl-5,7Hiioxo-6,7-dihydro-5H-thiazoloI3^- 
c]pyriniidine-2-carboxylic add 4-methoxy-benzylainide; 

6-Benzyl-8-methyI-5,7-dioxo-6J-dihydro-5H-thia2olo[3,2- 
c]pyrimidine-2-carbozylic acid 3,4-dichlorobenzylamide; 
15 6-Benzyl-5J-dioxo-6J-dihydro-5H-thia2olo[3,2-c]pyriimdine-2- 
carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-cariK)xylic acid 2,4-dichloro-ben2ylamide; 

6-Benzyl-8-methyI-5,7-dioxo-6,7-dihydro-5H-tfiia2olo[3^- 
20 clpyriniidine-2-cari30xylic acid 3-methyl-benzylaniide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid 4-fluoro-benzylainide; 

'6-Benzyl-8-formyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyririiidine-2-cari)oxylic acid 4-inethoxy-ben2ylamide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyriinidine-2-caiboxylic add (lH-indol-5-ylmethyl)-amide; 

6"Benzyl-8-methyI-5,7-dioxo-6,7-dihydn>-5H-thia201o[3;Z- 
c]pyriinidine-2-cari)oxyIic add (thiazoM-ylmethyO-amide hydrochloride; 
6-Ben2yl-8-methyl-5J-*oxo-6,7-dihydro-5H-thiazoloI3;2- 
30 c]pyriinidine-2-carboxylic acid (pyridin-4-ytaaethyl)-aniide hydrochloride; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriinidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmethyl)-ainide; 
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6-Ben2yl-8-methyl-5,7-dioxo^J-dihydiX)-5H-thiazo 
c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3-ylmetiiyl)-ainide 
hydrochloride; 

6-Ben2yl-8-inethyl-5,7-dioxo-6J-dihydio-5H-thiazolo[3,2- 
5 c]pyriniidine-2-cart)oxylic acid (iinida2oI2,l-b]thiazol-6-ylinethyl)-amide; 

6-Ben2yl-8-methyl-5,7-dioxo-6,7-dihydix>-5H-thiazolo[3,2- 
c]pyriimdine-2-carboxylic acid (l-methyl-lH-pyrazol-4-ylniethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydn)-5H-thiazoIo[3^- 
c]pyriimdiiie-2-carboxylic acid (6-methyl-pyridin-2-yhnethyl>aimde; 
10 6-Ben2yl-8-methyl-5,7-dioxo-6J-dihydro-5H-thia2olo[3,2- 

c]pyrimidine-2-carix)xylic acid (2,l,3-ben2othiadiazol-5-ylmethyl)-ainide; 

6-Ben2yl-8-methyl-5J-dioxo-6,7-dihydro-5H.thiazolo[3> 
c]pyrimidine-2-carboxylic acid 3,4-difluoro-bBnzylainide; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
15 c]pyriniidine-2-carboxyIic acid (pyridin-3-ylmethyl)-ainide; 

6-Benzyl-8-methyl-5,7-dioxo-6J-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-aimde hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyriniidine-2-carboxylic acid 3-fluoro-4-methoxy-benzylainide; 
20 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 

c]pyrinudine-2-cari}oxylic acid (pyridin-2-ylmethyl)-amide hydrochloride; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid 4-methyl-benzylaimde; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2- 
25 c]pyrimidine-2-carboxylic acid 4-trifluoromethyl-ben2ylamide; 

6-Benzyl-8-methyl-5,7-dioxo-67-dihydn>5H-thiazolo[3,2- 
c]pyriinidine-2-carboxylic acid 4-chloro-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6,7-dihydro-5H-thia2olo[3,2- 
c]pyriimdine-2-carboxylic add 4-trifluoromethoxy-benzylainide; 
30 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydio-5H-thiazolo[3^- 
c]pyriniidine-2-carboxylic acid (2-methyl-thiazol-4-ylmethyl>amide 
hydrochloride; 
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4-[2-(4-Methoxy-benzylcaii)amoyl)-8-methyl-5J-to 
thiazolot3,2-c]pyriinidin-6-ylmethyl]-benzoic add; 

4-[2K4-Methoxy-benzylcaibainoyl>8-methyl-5J-dioxo-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl]'benzoic acid Sodium salt; 

4-[2K4-Methoxy-benzylcarbamoyl>8-methyl-5J-^oxc>-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylaimno-ethyl 

ester hydrochloride; 

4-[2-(4-Huoro-benzylcarbamoyl>8-inethyl-5,7-dioxo-7H- 
thia2olo[3,2'<:lpyriniidin-6-ylinethyl3-benzoic add; 

4-[2-(4-Huoro-ben2ylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thiazolo[3,2-c]pyrinudin-6-ylmethyl]-benzoic add Sodium salt; 

4-[2K4-Fluoro-beiizylcarbamoyl>8-methyl-5J-<iioxo-7H- 
thiazolo[3»2-c]pyrimidin-6-ylmethyl]-benzoic add 2-dimethylamino-ethyl 

ester, 

4-[2-(4«Fluoro-benzylcarbamoyl>8-methyl-5,7-dioxo-7H- 
thia2olo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid 2-dimethylamino-ethyl 
ester hydrochloride; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thiazolo[3^-c]pyrimidin-6-ylmethyl}-benzoic add trifluoro-acetic add 
salt; 

4-{8-Methyl-5,7-dioxo-2-[(pyridin-4-ylmethyl)-carbamoyl]-7H- 
thiazolo[3,2-c]pyrimidin-6-ylmethyl}-ben2oic add 2-dimethylamino-ethyl 
ester dihydrochloride; 

8-Methyl-6-(2-methyl-thiazol-4-ylmethyl)-5,7-dioxo-6,7-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

2-Chloro-4-[2-(4-fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo- 
7H-tiiiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic add methyl ester, 

8-Methyl-5,7-dioxo-6-(2H-tetra2ol-5-ylmethyl)-6,7-dihydro-5H- 
thiazolo[3^*c]pyrimidine-2-caiboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-thia2ol-2-ylmethyl-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide 
hydrochloride; 
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4-[2-(4-Huoro-benzylcaibamoyl)-8-methyl-5J-dioxo-ra^ 
thiazolo[3^K;]pyriimdin-6-yImethyl]-2-methyl-benzoic add methyl ester, 

4-[2<4-Huoro-benzylcaAamoyl)-8-methyK5J-dioxo-7H- 
thiazolo[3^<]pyrimidin-6-ylmethyl]-2-methoxy-benzoic add methyl 
esten 

6-(4-Huoro-benzyl)-8-methyl-5J-dioxc>^J-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic add (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Bn)mo-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (pyridin-4-ylmethyl)-amide 

hydrochloride; 

6-(4-Chloro-bmzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c3pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl>aimde 
hydrochloride; 

8-Methyl-6-[4-(moipholine-4-carbonyl>-benzyl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-cari5oxylic acid (pyridin-4- 
ylmethyl)-amide hydrochloride; 

{5.[2-(^^Fluoro-benzylca^bamoyl)-8-methy^5,7-dioxo-7H- 
thia2olo[3^-c3pyrimidin-6-ylmethyl]-isoxazol-3-yl}-caibamic add methyl 
ester, 

8-Methyl-5,7-dioxo-6-[4-(2H-tetra2ol-5-yl)-ben2yl]-6,7-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-ben2ylamide; 

8-Methyl-6-[4-(morpholine-4-cari>onyl)-benzyl]-5,7-dioxo-6,7- 
dihydro-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro- 
benzylamide; 

6-(6-Fluoro-quinolin-2-ylmethyl)-8-methyI-5,7-dioxo^,7-dihydro- 
5H-thiazolo[3,2-c]pyrimidine-2-cari)oxylic acid 4-fluoro-benzylamide; 

2-[2-(4-Fluoro-ben2ylcarbamoyl)-8-methyl-5J-dioxo-7H- 
thia2olo[3^-K:]pyrimidin-6-ylmethyl]-5-methoxy-pyrimidine-4-caiboxylic 

add methyl ester, 

6-But-2-ynyl-8-methyl-5J-dioxo-6J-dihydiio-5H4hiazolo[3 
c]pyrimidine-2-carboxylic add 4-fluoro-benzylamide; 
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8-Methyl-5,7-dioxo-6-(2-<)xo-2H4-benzopyran-6.yliM 
dihydro-5H-thia2olo[3^-c]pyiiniidine-2-caiboxyU^ acid 4-fluQro- 
benzylainide; 

6-(4-Methanesulfonyl-benzyl>8-methyl-5J-dioxo-6,7-dihydro- 
5 5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-4-ylmethyl)- 

amide hydrochloride; 

6-(3-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (pyridin-4-ylmethyl>aimde 
hydrochloride; 

10 6-[2-(4-CWoro-benzenesulfonyl)-ethyl]-8-methyl-5J-dioxo-6^^^ 
dihydro-5H-thia2olo[3^-c]pyriinidine-2-caiboxylic acid (pyridin-4- 
ylmethyO-amide hydrochloride; 

8-Methyl-5,7-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriimdine-2-carboxyhc acid (pyridin-4-ylmethyl)-amide 
15 hydrochloride; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
diiazo]o[3,2*c]pyrimidine-2-carboxy]ic acid (pyridin-4-ylmed)y]>anude 
hydrochloride; 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyl-propyl)-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoro-benzylamide; 

8-Methyl-5,7-dioxo-6-(l -phenyI-ethyl)-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caxboxylic acid 4-fluoro-benzylaniide; 

8-Methyl-5,7-dioxo-6-(2-phenylmethanesulfonyl-ethyl>6,7- 
dihydro-5H-thiazolo[3,2-c]pyriniidine-2-carboxylic acid 4-fluon> 
25 benzylamide; 

6-(5-Cyano-pentyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3«2-c]pyrimidine-2-carboxyUc acid 4-fluQro-benzylamide; 

6-CE)-But-2-enyI-8-methyI-5J-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyriinidine-2-caifooxylic acid 4-fluQro-beiizylainide; 
30 8-Methyl-5,7.dioxo-6-(E)-pent-2-enyl-6,7.dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-carboxylic acid 4-fluQro*benzylaiiiide; 

6-sec-Butyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxyIic acid 4-fIuoro-benzyIamide; 
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6-(2-Benzenesulfonyl-ethyl)-8-methyl-57-dioxo-6J^^ 
thiazolo[3;j-c]pyiiimdine-2-caii)Oxylic acid4-fluoio-bOTzylainide; 

6-(l-Ethyl-propyl).8-methyl-5J"^oxo-6J-^hydro-5^^ 
thia2olo[3,2-c3pyriinidine-2-carboxylic acid 4-fluoro-benzylainide; 
5 8'Methyl-5J-Kiioxc)-6-pent-2-ynyl-6jKHhydro-5H-thiazoloP 
c]pyrimidine-2-carboxylic acid 4-fIuoro-ben2ylamide; 

6-(2-BenzenesiUfonyl-ethyl)-8-methyl-5J-dioxc)-6J-dihydro-ffl^ 
thiazolo[3,2-c]pyhinidine-2-caiboxylic acid 4*fluoro-benzylaniide; 

8-Methyl-6-(3-methyl-but-2-«iyl>5J-dioxo-6,7-dihydro^ 
10 thiazolo[3,2<]pyriinidine-2-caiboxylic acid 4-fluoro-benzylamide; 

6-[2-(4-Huoio-benzenesulfonyI>^thyl3-8-methyl-5,7-^oxa^^ 
dihydro-5H-thiazoIo[3,2-c]pyriinidine-2-carboxylic acid 4-fluoro- 
benzylamide; 

6-[3<4-Huoro-phenyl>-3-K)xo-propyl]-8-methyl-5,7-dioxo-6,7- 
15 dihydro-5H-thiazolo[3^-c]pyriinidine-2-carboxylic acid 4-fluoro- 

benzylamide; 

6-(2-Benzoylainino-ethyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid 4-fluoro-ben2ylaimde; 
8-Methyl-5,7Kiioxc)-6-(2-phenoxy-<thyl)-6J-<iihydro-5H- 
20 thiazolo[3^-c]pyriniidine-2-carboxylic acid 4-fluoro-ben2ylainide; 

6K3,4-Dichloro-benzyl)-5J-dioxo-6J-^hydro-5H-thia2olo[3^- 
c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 

6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriniidine-2-carboxylic acid 4-fluoro-ben2ylamide; 
25 6-Benzyl-8-metliyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3^- 
c]pyrimidine-2-carboxylic acid 3-methoxy-benzylainide; and 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyninidine-2-carboxylic acid (tetrahydro-furan-2-ylinethyl>aniide; 
6-Benzyl-8-methyI-5J-^ox(H5,7-dihydix)-5H-thiazolo[3^^^ 
30 2-carboxylic acid benzyiamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2<]pyrinudin 
2-carboxylic add 3-fluoFo-benzylainide; 
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6-(3-Fluoio-ben2yl)-8-me%l-5,7-dioxo-6J-dihyd^ 
thiazolo[3,2-<:]pyriniidine-2-caiboxylic acid 3-fluoio-benzylainide; 

6-(3,4-Dichloio-benzyl)-8-methyl-5J-dioxo-6J-dihyd^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid benzylamide; 
5 6-(3,4-Dichloro-benzyl)-8-methyl-5J-dioxc)-6,7-dihydro-5H- 
thiazoIo[3,2-c]pyriniidine-2-carboxylic acid 4-methyl-ben2ylamide; 

8-Methyl-5J-dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxyIic acid benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydm-5H-thia2olo[3^-c]pyrim 
10 2-carboxylic acid (pyridin-4-ylmethyl)-ainide; 

6-Ben2yI-8-methyI-5,7-dioxo-6J-^hydK)-5H-thia2olo[3,2-c]pyr^ 
2-carboxylic acid4-methoxy-benzylaimde; 

6-(4-Methoxy-benzyl)-8-methyl-5J-dioxo-6jKiihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzylamide; 
15 8-Methyl-5,7-dioxo-6-pyridin-4-ylmethyl-6J-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-carboxylic acid 4-methoxy-benzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydn>-5H-thia2olo[3^<]pyrimidiM 
2-caiboxylic acid 3,4-diinethoxy-benzylamide; 

6<4-MethanesuifonyI-benzyI)-8-methyI-5J-dioxo-6J-dihydn)-^^^ 
20 thiazolo[3;2-c]pyriniidine-2-carboxylic acid 3,4-dimethoxy-benzylaniide; 

8-Methyl-5J-dioxo-6-(4-sulfamoyl-benzyl)-6,7-dihydn>-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic acid 3,4-dimetlioxy-benzylamide; 

6-(4-Dimethylsulfamoyl-benzyl)-8-methyl-5J-doxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylainide; 
25 8-Methyl-5.7-dioxo-6-pyridin-3-ylniethyI-6,7-dihydix)-5H- 

thiazolo[3;2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylamide; 

8-Methyl-5,7-dioxo-6-pyridin-2-ylmethyl-6,7-dihydro-5H- 
thiazolo[3;2-c]pyrimidine-2-carboxylic acid 3,4-dimethoxy-benzylaniide; 

6-Benzyl-8-methyl-5,7-diox(>-6,7-dihydn>-5H-thia2olo[3^-c]pyrira 
30 2-carboxylic acid 3-methoxy-benzylainide; 

6<3-Methoxy-ben2yl)-8-methyl-5J-dioxo-6J-dihydn>-5H- 
thiazoIo[3;2-c]pyrimidine-2-carboxylic add 3-inethoxy-beiizylaniide; 
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6-(3-Methoxy-benzyl).8-niethyl-5J-dioxo-6,7-dihydro-^^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)- 

amide; 

6-Benzo[13]dioxol-5-ylmethyl-8-methyl-5J-dioxo-6J-dihydn)-5H- 
5 thiazolo[3^-c]pyriniidine-2-carboxylic acid (benzo[l,3]dioxol-5-ylmethyl)- 
amide; 

6-Benzyl-8-methyl-5J-diox<>-6,7-dihydro-5H-thiazolo[3^^^^ 
2-carboxylic acid4-methylsulfanyl-benzylamide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyri 

10 2-carboxylic add 3,4-dichloiobOTzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3;2-c]pyri 
2-caiboxylic acid 4-methoxybenzylainide; 

6-Benzyl-8-methyl-5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyriini*^^ 

2-carboxylic acid benzylamide; 
15 6-(4-Pyridylniethy)-5J-dioxo-6J-dihydro-5H-thiazolo[3^-c]pyrimidiTC^ 
2-carboxylic acid benzylamide hydrochloride; 

6-(4-Chlorobenzyl>5J-dioxo-6J-dihydro-5H-thiazolo[3,2-c]pyiinu 
2-carboxylic acid 3,4-dichlorobenzylaniide; 

6-(4-Chlorobenzyl)-5J-dioxo-6J-dihydit)-5H-thiazolo[3,2-c]pyriinidi^^^ 

20 2-carboxylic acid benzylamide; 

6-(3,4-Dichloroben2yl)-5,7-dioxo-6,7-dihydn>-5H- 
thiazoIo[3^-c]pyrimidine-2-carboxylic acid benzylamide; 

6-Benzoyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 

2-carboxylic acid benzylamide; 
25 6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3;2-c]pyrimidine- 
2-carboxylic acid 3-fluoro-benzylamide; 

6-Benzyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-clpyrimidine- 
2-carboxylic acid (pyridin-4-ylmethyl)-amide hydrochloride; 

6-Ben2yl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2-c]pyrimidine- 
30 2-cari30xylic acid biphenyl-4-ylamide; 

6-Ben2yl-8-foimyl-5J-dioxo-6,7-dihydn>-5H-thiazolo[3,2-c]pyrimid^ 
2-carboxyl2c acid 4-fluoro-benzylamide; and 
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6-BenzyI-8-hydiDxymethyl-5jKKoxc)-6J-^hydro-5 
thia2olo[3,2-c]pyriinidine-2-caiboxylic acid4-fluon>-benzylaniide; or 
The compound according to Claim 8, or a pharaiaceutically acceptable salt 

thereof, selected from: 

4-[2-(4-Methoxy-beiizylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-benzoic acid methyl ester, 
4-[2-(3-Ruoro-benzylcarbamoy])-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-yhnethyl]-benzoic acid methyl ester, 
4-[2-(4-Fluoro-benzylcarbamoyl)-8-methyl-5,7-dioxo-7H- 

thiazolo[3,2-c]pyrimidin-6-ylmethyl]-ben2oic acid methyl ester, 

6-Benzyl-5,7KUoxo-6,7-^ydro-5H-tMazolo[3,2-<:]pyrimidine 

caiboxylic add benzyl ester; 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H-thiazoloI3,2- 
c]pyrimidine-2-carboxylic acid benzyl ester, 

6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid methyl ester, 

6-Benzyl-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-cari>oxylic acid pyridin-4-ybnethyl ester; 

6-Benzyl-5,7-dioxo-6,7-dihydn>-5H-thiazolo[3,2-<:]pyrinBdine- 
2-carboxylic acid pyridin-4-ylmethyl ester, 

8-Methyl-5,7"dioxo-6-pyridin-4-ylmethyl-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-methoxy-benzyl ester; and 

6-Benzyl-3-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid benzyl ester. 

The compound according to Claim 1, or a pharmaceutically acceptable salt 
thereof, selected from: 

6-Benzoyl-thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-(4-Chlorobenzyl)-thiazolo[3,2-c]pyrimidine-5,7-dione; 

6-Pyridin-4-ylmethyl-thiazolo]3,2-c]pyrimidine-5,7-dione; 

8-Methyl-thiazolo[3,2-c]pyrimidine-S,7-d]one; 
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8-Methyl-5,7-dioxo^J-dihydro-5H-thiazolo[3^-<:]py^ 

caiboxylic acid; 

6-Benzyl-8-methyl-5J-dioxo-6jKiihydro-5H-thiazolo[3^' 

c]pyrimidine-2-carboxylic acid; 

4-(8-Methyl-5J-dioxo-7H-thia2olo[3>clpyrimidin-6-yl-me±^^ 

benzoic acid tert-butyl ester, and 

8-Methyl-6-[4-(MoiphoKne-4-sulfonyl)ben2yl]-thiazoloP 

cJpyrimidine-SJ-dione. 

The compound accoiding to Claim 1, or a phannaceutically acceptable salt 
thereof, selected from: 

6-(4-Bromo-ben2yl)-8-methyl-5J-dioxo-6J-<Uhydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl>amide; 

6-(4-Chloro-benzyl>-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydK>-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl)-amide; 

6-(3-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-carboxyIic acid (2-aniino-pyridin-4- 
ylmethyl)-aniide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-aniino-pyridin-4- 
ylmethyl)-aniide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-<fihydro-5H^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-amino-pyridin-4- 
ylmethyl>aniide; 
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6-(3-Chlorc>-benzyI)-8-methyl-5J-dioxo-6J-dihydro^ 

thiazolo[3^-c]pyrimidine-2-caiboxylic acid (2-aniino-pyridin-4- 

ylmethyl>ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-aimno-pyridin-4- 

yimethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyriinidine-2-carboxylic acid (2-ainino-pyridin-4- 

ylmethyl>anude; 

6-(4-Biomo-3-chloro-benzyl>8-iiiethyl-5,7-dioxo-6J-dihyd^ 
thia2olo[3^-c]pyriimdine-2-cart>oxylic add (2-aniino-pyiidin-4- 
ylinethyl>aimde; 

6-(3ADifluoro-beiizyl)-8-methy]-5J-dioxo-67-<iihydn)-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-aniino-pyridin-4- 
ylmethyl)-amide; 

6-(3-Bromch4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3^-c]pyriinidine-2-carboxylic acid (2-aniino-pyridin-4- 
ylmethyl>-amide; 

6-(3-Chloro-4-fluoio-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thia2olo[3;2-c]pyriniidine-2-cart)oxylic acid (2-ainino-pyridin-4- 
ylniethyl)-anude; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-^hydio-5fr 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-aniino-pyridin-4- 
ylmethyl>amide; 

6-(4-BromO"benzyl>8-inethyl-5,7-dioxo-6J-dihydro-5H- 
thiazoloI3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyO-amide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-etiioxy-pyridin-4- 
ylmethyl)-aixude; 

6-(4-Fluon>-benzyI)-8-methyI-5J'^oxo-6J-dihydK^ 
diiazolo[3^-c]pyrinudine-2-caiboxyKc add (2-ethoxy-pyridin-4- 
ylniethyl>amide; 
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6-(3-Bromo-4-fluon)-benzyl>8-methyl-5J-4ioxo-6J-tf^ 

thiazolo[3^-c]p)ramdine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-ainide; 

6-(3-Bix)mo-benzyl>8-methyl-57-diox(>^7-dihydi^ 

thiazoloI3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-ainide; 

6<3,4-Dichloro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylmediyl)-amide; 

6K4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dih^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-ainide; 

6-(3-Chloro-ben2yl>8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thia201o[3,2-c]pyrimidine-2-caiboxylic add (2-ethoxy-pyridin-4- 

ylmethyl)-aniide; 

6-(3-Fluoro-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylmethyl)-ainide; 

6K3,4-Dibromo-benzyl>8-methyl-5J-dioxc)-6J-dihydrc>-5H- 
thia2olo[3,2-c]pyrinudine-2-carboxylic acid (2-ethoxy-pyridin-4- 

ylinethyl)-aiiiide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-4ioxc>-6J-dihydr^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyO-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylmethyl)-aniide; 

6-(3-Bromo-4-chlon)-benzyl)-8-methyl-5J-^oxo-6J-dihydrO'5 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-aiiiide; 

6-(3-Chloio-4-fluon>-benzyl)-8-methyl-5J-dioxo-6,7-di^ 
thiazolo[3^-c]pyriniidine-2-carboxylic add (2-ethoxy-pyridin-4- 
ylmethyO-amide; 
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6-(4<Moro-3-0uorD-ben2yl)-8-methyl-5J-^ox^^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-ethoxy-pyridin-4- 
ylinethyl)-ainide; 

6-(4-Bromo-benzyl>8-methyl-5,7-dioxo-6,7-dihy(iro-5H- 
5 thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-hydroxy-pyridin-3- 

ylmethyl>aimde; 

6-(4<:hloro-benzyl>8-methyl-5J'<iioxc)-6J-dihydro-5H-- 
thiazolo[3,2-c]pyriimdine-2*caiboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 

10 6-(4-Huoro-benzyl)-8-methyl-5J-dioxo-6jKiihydr^ 

thiazolo[3,2K:]pyrimidine-2-caiboxylic add (6-hydroxy-pyridinr3- 
ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
15 ylmethyO-amide; 

6-(3-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiiinidine-2-carboxylic acid (6-hydioxy-pyridin-3- 
ylmethyl)-amide; 

6-(3,4-DichIoro-ben2yl)-8-methyl-5J-dioxo-6J-dihydiX)-5H^ 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 

ylinethyl>amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyI-5J-dioxo-6J-<lihydn>-5H^ 
thiazolo[3,2-c)pyrimidine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyO-amide; 

25 6-(3-Chlorc>-benzyl)-8-methyl-5J-dioxo^J-^hydro-5H- 
thiazolo[3,2-c]pyriimdine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl)-ainide; 

6-(3-Huoro-benzyl)-8-methyl-5J-<iioxo-6J-dihydK>-5H- 
thiazolo[3,2-c]pyrinudine-2-carboxylic acid (6-hydroxy-pyridin-3- 
30 ylmethyl)-aniide; 

6-(3.4-Dibromo-ben2yl)-8-inethyl-57-dioxo-6J-<Bhydn>^ 
thiazolo[3^-c]pyriniidine-2-caiboxyIic acid (6-hydroxy-pyridin-3- 
ylmethyl)-amide; 
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6-(4-Bromo-3-chlaro-benzyl)-8-methyl-5J-dioxo-6J-^ 
thiazoIo[3;2-c]pyrimidine-2-caiboxylic add (6-bydroxy-pyridia-3- 
ylmethyl)-ainide; 

6K3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyriimdine-2-carboxylic acid (6-hydroxy-pyridin-3- 
ylmethyl>anude; 

6-(3-Bronio-4-chlon>-benzyl)-8-methyl-5J-4ioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (6-hydroxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-Chloro-4-^fluon>-benzyl)-8-methyl-5J-dioxo-6J-dihy 
thiazolo[3,2-c]pyiiniidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-aimde; 

6-(4-Chlorc)-3-fluoro-benzyI)-8-niethyI-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (6-hydroxy-pyridin-3- 
ylmethyl)-aniide; 

6-(4-Bromo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-cari)oxylic add (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-caiboxylic add (2-methoxy-pyridm-4- 
ylmethyO-amide; 

6-(4-Fluoro-ben2yI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic add (2-methoxy-pyridin-4- 
ylmethyO-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrD-5H- 
thia201o[3,2-c]pyriniidine-2-carboxylic add (2-methoxy-pyridin-4- 
ylmethyl)-ainide; 

6-(3-Bromo-ben2yl)-8-methyl-5,7-dioxo-6J-dihydro-5H- 
thia2olo[3,2-c]pyrimidine-2-caiboxylic add (2-methoxy-pyridin-4- 
ylmethyl>ainide; 

6-(3,4-Dichloro-benzyl>8-methyl-5,7-dioxo-6J-dihydiTO-5H- 
thia2olo[3^-c]pyrinudine-2-cari>oxylic add (2-niethoxy-pyridin-4- 
ylmethyl)-anude; 
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6-(4-Bromo-3-fluoto-benzyl>8-methyl-5J-4ioxo-6J-<iihydK^ 
thiazolo[3,2-c]pyriinidine-2-carboxylic add (2-inethoxy-pyridin-4- 

ylmethyl>aniicie; 

6-(3-Chloro-baizyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic add (2-methoxy-Ryridin-4- 

ylmetfayl)-aniide; 

6-(3-Fluon>-benzyl)-8-methyI-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriimdine-2-caiboxylic add (2-methoxy-pyridm-4- 

ylmettiyl)-amide; 

6-(3,4-Dibromo-brai2yl>8-niethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3,2-c]pyriinidine-2-caiboxylic add (2-methoxy-pyridin-4- 

ylmethyl)-ainide; 

6-(4-Bromo-3-chloio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methoxy-pyridin-4- 

ylinetfayl)-amide; 

6-(3,4-I>ifluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
tiiia2olo[3^-c]pyriimdine-2-caiboxyIic add (2-meihoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3-Bromo-4-chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thia2olo[3,2-c]pyiimidine-2-cart>oxyKc add (2-methoxy-pyridin-4- 

ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add (2-methoxy-pyridin-4- 
ylmethyl)-aniide; 

6-(4-Chloro-3-fluoro-ben2yl)-8-methyl-5,7-dioxt)-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxyIic add (2-inethoxy-pyridin-4- 
ylinethyl)-aimde; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrimidine-2-carboxylic add (2-methyl-pyridin-4- 

ylmethyl)-amide; 

6-(4-Chloro-benzyl)-8-niethyl-5,7-dioxo-6,7-dihydn)-5H- 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-ainide; 
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6-(4-Huoro.benzyl)-8-methyl-5J-<fioxa-6J-dihydro-ffl^ 

thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-inethyl-pyridin-4- 

ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-57-dioxo-6,7-dihydro-5H- 

5 thiazolo[3;2-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 

ylmethyl>ainide; 

6-(3-Bromc>-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thia2olo[3;2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridin-4- 
ylmethyl)-amide; 

10 6-(3,4-DichIoio-benzyl)-8-methyl-5J-dioxo-67-dihydn^ 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 

ylmethyO-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-inethyl-pyridin-4- 
15 ylinethyl>ainide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyriinidine-2-carboxylic acid (2-methyl-pyridin-4- 

ylmethyl>aimde; 

6-(3-Fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 

20 thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-niethyl-pyridin-4- 

ylniethyl)-amide; 

6-(3,4-Dibromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydio-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-niethyl-pyridin-4- 
ylmethyl>amide; 

25 6-(4-Bromo-3-chloro-ben2yl)-8-methyl-5J-dioxo-6J-dhydio-5H- 
thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (2-methyl-pyridin-4- 
ybnethyl>amide; 

' 6-(3,4-Difluon)-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methyl-pyridiii-4- • 
30 yiinethyl)-aiiude; 

6-(3-Bromo-4-chloxx)-benzyl)-8-methyl-5J-dioxo-6J-dihydn)-5^^ 
thia2olo[3^-c]pyriinidine-2-cari>oxylic acid (2-methyl-pyridin-4- 
ylmethyl)-amide; 
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6-(3-Chloio-4-fluoro-benzyl)-8-methyl-5J-dioxo-^ 

thiazolo[3,2-c]pyriniidine-2-carboxylic acid (2-methyl-pyridin-4- 

ylmethyl)-amide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihyd^^ 

5 thiazolo[3;2-c]pyriniidine-2-caiboxylic acid (2-methyl-pyridin-4- 

ylmethyl)-aimde; 

6-(4-Bromo-benzyl)-8-methyl-5J-<iioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxyKc acid (2-methylamino-pyridin-4- 
ylmethyl)-aimde; 

10 6-(4-ailoro-benzyl)-8-methyl-5 J-^oxo-6,7-^hydn>-^^^ 

thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-methylaniino-pyridin-4- 

ylinethyl)-amide; 

6-(4-Fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4- 
15 ylmethy])-amide; 

6-(3-Bromc)-4-fluoro-ben2yl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (2-methylamino-pyridin-4- 

ylmethyl)-amide; 

6-(3-Brom(>benzyl)-8-methyl-5J-dioxcH6J-dihydro-5H- 
20 thiazoloI3^-c]pyriniidine-2-carboxylic acid (2-methylanuno-pyridin-4- 

ylmethyO-amide; 

6-(3,4-Dichloro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4- 
ylmethyl)-amide; 

25 6-(4-Brom(>-3-fluoro-ben2yl)-8-jnethyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (2-methylainino-pyridin-4- 
ylinethyl>ainide; 

6-(3-ChlarcHben2yl)-8-methyl-5,7-^oxo-6J.dihydro-5H- 
thiazolo[3;j-c]pyriinidine-2-carboxylic acid (2-methylainino-pyridin-4- 
30 ylmethyl)-ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5J-<iioxo-^7-dihydix)-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (2-methylainino-pyridin-4- 
ylniethyl>amide; 
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6.(3,4-Dibromo-benzyl)-8-me%1.5J-dioxo-6J-^hydio. 

thiazolo[3,2-c]pyriimdine-2-caiboxylic acid (2-methylamino-pyridin-4- 

ylmethyl)-amide; 

6-(4-Bromo-3-chlon>-benzyl>8-methyl-5J-dioxo-6J-dihyd^ 

5 thia2olo[3,2-c]pyrimidine-2-caii)oxylic acid (2-xnethylamino-pyridin-4- 

ylinethyl)-ainide; 

6-(3,4-Diflu<MX)-ben2yl>8-me%l-5J-dioxo-6J-dihydro-5H^ 
thiazolo[3,2-c]pyriniidine-2-caAoxylic acid (2-methylainino-pyridin-4- 
ylmethyl>ainide; 

10 6-(3-Chloio-4-fluoix>-benzyl)-8-methyl-5J-diox(^^ 

thiazolo[3,2-c]pyriniidine-2-carboxylic add (2-methylamino-pyridin-4- 

ylmethyO-amide; 

6-(4.Chloro-3-fluoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (2-niethylamino-pyridin-4- 

15 ylmethyO-amide; 

6-(4-CWoro-3-bromo-benzyl)-8-methyl-5J-dioxo-6,7-dihydio-5H- 
thiazolo[3^-c]pyrinudine-2-carboxylic acid (2-methylamino-pyridiii-4- 
ylniethyl>atnide; 

6-(4-Bromo-benzyl>-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-ChloK)-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (pyridin-3-ylmethyl)-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 
25 6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro.5H^ 
thiazolo[3,2-c]pyriinidine-2-carboxyIic acid (pyridin-3-ylmethyl)-aimde; 

6-(3-Bromo-benzyl)-8-niethyl-5,7-dioxo-6.7-dihydro-5H- 
thiazolo[3.2-c]pyrimidine-2-cart)oxylic acid (pyridin-3-ylmethyl)-ainide; 
6-(3,4-Dichloix>-beiizyl>8-methyl-5J-dioxo-6J-dihydn>-5^^ 
30 thiazolo[3»2-c]pyriniidine-2-caiboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-3-fluoio-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5^^ 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (pyridin-3-ylmethyl)-ainide; 
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6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-c]pyriniidine-2-caiboxylic acid (pyridin-3-ylmethyl>ainide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyiimidine-2-cari)oxylic acid (pyridin-3-ylmethyl)-amide; 
5 6-(3,4-DibK)mo-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydit)-5H- 

thiazolo[3^-c]pyriimdine-2-carboxylic acid (pyridin-3-ylmethyl)-aimde; 

6-(4-Brom(>-3K:hloro-beiizyl)-8-niefliyl-5,7-dioxo-6J-<lihydro-^^ 
fliia2olo[3,2-c)pyriimdine-2-caiboxylic add (pyridiii-3-ylmethyl)-amide; 

6-(3,4-DifluoiD-bOTzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
10 thia2olo[3^-c3pyriinidine-2-caiboxyIic acid Q)yridin-3-ylmethyl)-aniide; 

6-(3-Biomo-4-chloKHbeMyl)-8-niethyI-5J-dioxo-6jHiihydro-5H- 
thia2oloI3,2-c]pyriniidine-2-caiboxylic acid (pyridin-3-ylineth3dl>ainide; 

6-(3-Chloro-4-fluoro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3^-c]pyrinudine-2-carboxylic acid (pyridin-3-ylinethyl)-anude; 
15 6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (pyridin-3-ylmethyl)-ainide; 

6-(4-Bromo-benzyI)-8-niethyl-5,7-dioxo-6,7-dihydn)-5H- 
thiazolo[3^-c]pyriinidine-2-caiboxylic acid (6-ainino-pyridin-3- 
ylmethyO-ainide; 

20 6-(4-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyO-amide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-anrino-pyridin-3- 

25 . ylmethyO-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-diliydro-5H- 

thiazolo[3^-c]pyriniidine-2-caiboxylic add (6-aimno-pyridin-3- 
ylinethyl)-ainide; 

6-(3-Bromo-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
30 tfiiazolo[3,2-c]pyrimidine-2-caiboxylic add (6-amino-pyridin-3- 

ylmethyl>aniide; 
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6-(3.4-Dichloro-ben2yl>8-methyl-5J-dioxo-6J-<fihy^ 

thia2olo[3,2-c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyl>ainide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyU5J-cMoxo-6J-dihyd^^ 

thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-aniide; 

6K3-Chloro-benzyl)-8-methyl-5jKiioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrixnidine-2-caii)oxylic acid (6-ainino-pyridin-3- 

ylmethyl)-aniide; 

6-(3-Huoro-benzyl)*8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyriimdine-2-caiboxyKc acid (6-aniino-pyridin-3- 

ylmethyl)-aniide; 

6-(3,4-Dibromo-benzyl>8-methyl-5jKlioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriraidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-ainide; 

6-(4-Bromo-3-chloro-benzyl)-8-methyl-5J-diox(>-6,7-dihydio-5H- 
thiazolo[3^-c]pyriinidine-2-carboxylic acid (6-ainino-pyridin-3- 

ylmethyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ainino-pyridiii-3- 

ylmethyl)-amide; 

6-(3-Bromc)-4-chIoro-benzyl)-8-methyl-5J-dioxo-6,7-dihydr^ 
thiazolo[3,2-c]pyrinudine-2-carboxylic acid (6-amino-pyridin-3- 
ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-ben2y])-8-inethyl-5,7-dioxo-6J-dihydio-5H- 
thiazolo[3,2-c]pyriniidine-2-caiboxylic acid (6-amino-pyridin-3- 
ylinethyl)-aimde; 

6-(4-ChIoro-3-fluoro-ben2yl)-8-methyl-5,7-dioxo-6,7-dihydi^ 
thiazolo[3,2-c]pyriniidine-2-caiboxylic add (6-anuno-pyridin-3- 
ylmethyl)-ainide; 

6-(4-BrDmc)-benzyI)-8-methyl-5J-dioxo-6,7-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl)-ainide; 
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6-(4-CWoio-beiizyl)-8-methyl-5.7-dioxo-6J-dihydi^ 

thiazolo[3^-c]pyriinidine-2-caiboxylic add (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

6-(4-Huoro-benzyl)-8-methyl-5J-dioxo-6J-dihydro-OT^ 

5 thiazolo[3,2-c]pyrimi(iine-2-carboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3-Bromo-4-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3^-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

10 6-(3-Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydn)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl>8-methyl-5J-dioxo-6,7-dihydn>-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
15 ylmethyl)-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-ethoxy-pyridin-3- 

ylmethyl>amide; 

6-(3-Chloio-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
20 thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 

ylmethyO-amide; 

6-(3-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylmethyl>aimde; 

25 6-(3,4-Dibromo-benzyl)-8-inethyl-5,7-dioxo-6,7-dihydn>"5H- 
thiazolo[3^-c]pyriniidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-ainide; 

6-(4-Bromc)-3K;hloro-benzyl>8-methyl-5J-dioxCH6J-dihydr^ 
thiazoIo[3,2-c]pyiiniidine-2-carboxylic acid (6-ethoxy-pyridin-3- 
30 ylmeihyl)-aniide; 

6<3,4-Difluoro-benzyl>8-methyl-5J-Klioxo-6,7-dihydro^ 
thiazolo[3,2-c]pyrimidine-2-carboxyIic acid (6-ethoxy-pyridin-3* 
ylmethyO-amide; 



wo 02/064599 



PCT/ro02/00313 



, -239- 

6-(3-Bromo-4-chloiD-benzyl)-8-methyI-5J-dioxo-6,7-^ 
thiazolo[3^-c]pyrimidine-2-cari)oxylic acid (6-ethoxy-pyridin-3- 
ylinethyl)-amide; 

6-(3-Chloro-4-fluoio-ben2yl)-8-methyl-5J'Kiioxo-6J-^^ 

5 thiazoIo[3,2-c]pyrimidine-2-carboxyIic acid (6-ethoxy-pyridin-3- 

ylmethyl)-ainide; 

6-(4-Chloro-3-fluoro-benzyl)-8-methyl-5,7-dioxc>-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid (6-ethoxy-pyridin-3- 

ylmethyl)-amide; 

10 6-(4-Bromo-benzyl>8-methyl-5J-dioxo-6J-dihydK>-5H^ 
thia2olo[3,2-c]pyriinidine-2-caiboxylic acid (6-methoxy-pyridin-3- 

ylmetfayl)-ainide; 

6-(4.Chloro-benzyl>8-methyl-5J-dioxo-6J-dihydro-5H- 
thia2olo[3,2-c]pyriimdine-2-caiboxylic acid (6-methoxy-pyridin-3- 
15 ylmethyl)-ainide; 

6-(4-Fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thia2olo[3,2-clpyrinudine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl>amide; 

6-(3-Bromo-4-fluom-benzyl)-8-methyl-5J-dioxo-6J-dihydro-5H- 

20 thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylinethyl)-ainide; 

6-(3-Broino-benzyl)-8-methyl-5,7-dioxo-6,7-dihydit)-5H- 
thia2olo[3,2-c]pyrimidine-2-cart)Oxylic acid (6-methoxy-pyridin-3- 
ylmethyl)-ainide; 

25 6-(3,4-Dich]oro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-carboxylic acid (6-nietlioxy-pyridin-3- 
ylmethyl)-aimde; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydrc)-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic acid (6-methoxy-pyridiii-3- 
30 ylmethyl)-amide; 

6-(3-Chloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxyKc add (6-methoxy-pyridin-3- 
ylmethyl>ainide; 
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6-(3-Huoro-benzyl>8-methyl-5,7-dioxo-67-dihydro-ffi^ 

thia2olo[3,2-c]pyrimidine-2-cart)oxylic add (6-inethoxy-pyridin-3- 

ylmethyl>-ainide; 

6-(3,4-Dibromo-ben2yl)-8-inethyl-5,7^oxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriimdine-2-carboxyIic acid (6-methoxy-pyridin-3- 

ylmethyl)-aniide; 

6-(4-Bromo-3-cWoit)-benzyl)-8-methyl-5J-dioxo-6J-^hydrc^^ 
tWazolo[3,2K;]pyriinidine-2-cart>oxylic acid (6-inethoxy-pyridin-3- 

yimetiiyl)-amide; 

6-(3,4-Difluoro-benzyl)-8-methyl-5,7-dioxo-6J-dihydro-5H^ 
thiaMlo[3,2<:]pyrimidine-2-carboxylic acid (6-methoxy-pyridin-3- 

ylmethyl)-amide; 

6<3-Bromo-4-chloro-benzyl)-8-methyl-5J-dioxo-6jHfihydro^ 
thiazolo[3,2-c]pyriniidine-2-carboxylic acid (6-methoxy-pyridin-3- 
ylmethyl)-amide; 

6-(3-Chloro-4-fluoro-benzyl)-8-methyl-5J-dioxo-6jKiihydro-5H- 
thiazolo[3,2-clpyriniidine-2-caiboxylic acid (6-methoxy-pyridin-3- 
ylniethyl)-amide; 

6-(4-ChIon)-3-fluoro-benzyl)-8-methyl-5J-dioxo-6J-dih 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic add (6-methoxy-pyiidin-3- 
ylmethyl)-ainide; 

6-(4-Bromo-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2olo[3,2-c]pyriinidine-2-cari)Oxylic acid (6-methyl-pyridin-3- 
ylinethyl)-amide; 

6-(4-Chloro-benzyl>8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3^-clpyriniidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-aixiide; 

6-(4-Huon)-benzyl)-8-methyl-5J-dioxo-6,7-dihydro-5H- 
thia2olo[3^-clpyriinidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-ainide; 

6<3-BromcH4-fluorc)-beii2yI)-8-methyl-5,7-dioxo-6J-dihydro-5H^ 
thia2olo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-amide; 
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6-(3-Bn)mc>-ben2ylH-niethyI-5jHiioxo-6jHlihydro-5H- 

thiazolo[3^-c]pyrimidine-2-caiboxyIic add (6-methyl-pyridiii-3- 

ylmethyl)-amide; 

6-(3,4-Dichloro-benzyl)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 

thiazolo[3,2-c]pyriinidine-2-caiboxylic acid (6-inethyl-pyridin-3- 

ylmethyO-amide; 

6-(4-Bromo-3-fluoro-benzyl)-8-methyl-57-dioxo-6J-dihydrc)-5^^ 

thia2olo[3,2-c]pyrimidine-2-caiboxylic acid (6-methyl-pyridiB-3- 

ylinethyl>amide; 

6-(3-Chlorc^benzylH-niethyl-5,7-dioxo-6J-dihydr^ 
thia2olo[3,2-c]pyrimidine-2-caiboxyIic acid (6-methyI-pyridiii-3- 

ylmethyl>amide; 

6-(3-Fluoro-benzyI)-8-methyl-5,7-dioxo-6,7-dihydro-5H- 
thia2o]o[3,2-c]pyrimidine-2-carboxylic acid (6-inethyl-pyridin-3- 
ylmethyl>ainide; 

6-(3,4-Dibrom(>ben2yl)-8-inethyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl>-ainide; 

6-(4-BromcK3-chloro-benzyl)-8-methyl-5J-dioxo-6J-dihydr^ 
thiazolo[3^-c]pyrimidine-2-carboxylic add (6-methyl-pyridin-3- 
ylmethyl>aniide; 

6-(3,4-Difluoro-ben2yl)-8.methyl-5J-<lioxo-6,7-dihydro-5H^ 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylmethyl)-ainide; 

6-(3-Bromo-4-chloro-benzyI)-8-methyl-5J-dioxCH6J-dihydro-5H- 
thiazolo[3^-c]pyrimidine-2-carboxylic acid (6-methyl-pyridin-3- 
ylinethyl>amide; 

6-(3-ChIoirH^fluoro-benzyl)-8-methyl-5J-dioxc>-6J-4ih 
thiazolo[3^-c]pyriniidine-2-caiboxylic acid (6-methyl-pyridin-3- 
ylmethyl)*ainide; 

6K4-Chloix>-3-fluoro-benzyl)-8-methyl-5jKtioxo-6J-dihydro-5H- 
thiazolo[3,2-c]pyriinidine-2-<:arboxylic add (6-methyl-pyridin-3- 
ylmethyl^amide; 
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6-(4-Cyano-benzyl)-8-methyl-5,7-dioxo-6,7-dihydK)-5H- 

thia2olo[3;2-c]pyriinidine-2-caiboxylic acid (2-melhoxy-pyridin-4- 

ylmethyl)-amide; and 

6-(4-Isopropylsulfamoyl-ben2yl>8-methyl-5,7-dioxo-6,7-dihydro- 

5 5H-thiazoIo[3^-c]pyrimidine-2-carboxyIic acid (2-niethoxy-pyridin-4- 

ylnietbyl)-aii]ide; or 

The compound according to Claim 1, or a phannaceutically acceptable salt 

thereof, selected from: 

8-Methyl-5,7-dioxo-6-(3-oxo-3-phenyI-propyl)-6,7-dihydro-5H- 
10 thiazolo[3,2-c]pyrimidine-2-caiboxylicacid4-fluaro-ben2ylamide; 

8-Methyl-6-(l-phenylethyl)5,7-dioxo-6,7-dihydro.3H- 
thiazoIo[3,2-c]pyrimidine-2-caiboxylic acid 4-£luon)baizylamide; 

8-Methyl-5,7-dioxo-6-(2-phenylmetiianesulfonyl-ethyl)-6,7- 
dihydio-5H-thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4- 

15 fluorobenzylamide; 

6-(5-Cyano-pentyi>8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluoroben2ylanude; 

6-(E)-But-2-enyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3,2- 
c]pyrimidine-2-carboxylic acid4-fIuorobenzyIamide; 
20 8-Methyl-5,7-dioxo-6-(E)-pent-2-enyl-6,7-dihydro-5H- 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluorobenzylamide; 

6-sec-Butyl-8-Methyl-5,7-dioxo-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxylic add4-fluoroben2ylainide; 

8-Methyl-6-(2-methyl-allyl)-5,7-dioxo-6,7-dihydro-5H- 
25 thiazolo[3,2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

6-(l-Ethyl-propyI)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazoloI3,2-c]pyrimidine-2-carboxylic acid 4-fluorobenzylamide; 

8-Methyl-5,7-dioxo-6-pent-2-ynyl-6,7-dihydro-5H-thiazolo[3> 
c]pyrimidine-2-carboxyIic acid 4-fluorobenzylamide; 
30 6-(2-Benzensulfonyl-ethyl)-8-Methyl-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxylic add 4-fluQrobenzylamide; 

8-Methyl-6-(3-methyl-but-2-enyl)-5,7-dioxo-6,7-dihydro-5H- 
thiazolo[3,2-c]pyrimidine-2-caiboxyIic acid 4-fluon>benzylanude; 
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6-[2<4-Huorc)-benzensulfonyl)-ethyl]-8-Meth 
dihy(fro-5H-thiazolo[3;2<]p3raniidine-2-<:^^ acid 4- 
fluorobenzylamide; 

6.[3.(4.Huoro-phenyl)-3-oxo-propyI]-8--Methyl-5,7-d[ioxo-6J- 

5 ciihydro-5H-thiazolo[3,2-c]pyriinidine-2-caiboxylic acid 4- 

fluorobenzylamide; 

8-Methyl-5,7-dioxo^{2-[(l-phenyl-methanoyl>ainino]-ethyl}- 
6 J-dihydro-5H-thiazolo[3,2<]pyrirmdine-2-caiboxylic acid 4- 
fluorobenzylaniide; 

10 8-Methyl-5J-^oxo-6-(2-phenoxy-^thyl)-6,7-4ihydro-5 

thiazolo[3,2-c]pyrimidine-2-caiboxylic acid 4-fluoroben2ylainide; and 

{5-[2.(4-Fluoro-benzylcaibamoyl)-8-methyl-5,7-dioxo^7H- 
thiazolo[3^-c]pyriniidine-^ylinethyl]-isoxazol-3-yl] }-caibaim add 
methyl. 

15 13. Use of a compound of Formula I, or a phannaceutically acceptable salt 

thereof, in the manufacture of a medicament for the treatment of a disease 
mediated by an MMP-13 enzyme. 

14. Use of a compound of any one of Claims 2, 4, 6, and 8, or a 
phannaceutically acceptable salt thereof, in the manufacture of a 

20 medicament for the treatment of a disease mediated by an MMP-13 

enzyme. 

15. Use of a compound of Formula I» or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of cancer, or 
Use of a compound of Formula I, or a pharmaceutically acceptable salt 

25 thereof, in the manufacture of a medicament for the treatment of 

rheumatoid arthritis; or 

Use of a compound of Formula I, or a pharmaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of 
osteoarthritis; or 
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Use of a compound of Rmnula I, or a phannaceutically acceptable salt 
thereof, in the manufacture of a medicament for the treatment of heart 
failure; or 

Use of a compound of Formula I, or a phannaceutically acceptable salt 
5 thereof, in the manufacture of a medicament for the treatment of 

inflammation. 
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